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DIFFERENCES THE CHROMOSOME NUMBER 
ROOT AND 


The chromosome number Xanthisma texanum, Star Texas, 
composite was determined from root tip smears (figs. and 2). 
While attempting confirm this determination studying divi- 
sions pollen mother cells, was found that some plants have four biva- 
lents the division (figs. 5-9) while others have five (figs. 
13). The situation was further complicated when was found that the 
root tip cells five-bivalent plants not chromosomes but have 
the four-bivalent plants. The plants which these observations 
were made were raised from seeds obtained from the New York Botanical 
Garden. Seeds were obtained from three other sources (Burpee, Pearce, and 
Park Seed Companies). Plants raised from these varied sources all showed 
the same cytological conditions some having four bivalents while others had 
five, yet all with eight chromosomes the root tip cells. 

was noted that the tapetal cells five-bivalent plants had chromo- 
somes and that dividing cells the non-germinal anther tissue these 
plants also had chromosomes (fig. 4). These findings suggested that the 
differentiation was not between germ cells and somatic cells but between 
shoot and root. Accordingly many young seedlings were germinated and 
were found fall into two classes. one group the cells both root and 
shoot had chromosomes while the other group the cells the root had 
chromosomes but all dividing cells the shoot showed (fig. 3). 

Apparently, therefore, populations are com- 
posed two cytologically different types, one having the chromosome 
number the cells the entire plant, the other having chromosomes 
the cells the root and chromosomes the cells the shoot, ineluding 
the germ cells. The two types plants are morphologically indistinguish- 
able. 

The four chromosomes the haploid complement are readily distin- 
guishable. The two smaller chromosomes are length, both are 
J-shaped but one has much smaller short arm than the other. The two 
larger chromosomes are 3.8 length, they too are J-shaped and are 
distinguished the length the short arm. The karyotype shown 


1This investigation was begun with the aid research grant (PHS C-492 (C5)) 
from the National Cancer Institute, the National Institutes Health, Health 
Service. 
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1-13. Figs. and Metaphase root tip cells, Somatic 
metaphase from shoot seedling, 2n=10. Metaphase cell another 
wall, 2n=10. 5-8. Diakinesis 4-bivalent plants. 


sporocytes 5-bivalent plants. 13. metaphase microsporocyte 5-bivalent 
plant. (All figures 1500.) 
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figure 14. the two smaller chromosomes, the one with the shortest small 
arm has been designated Chromosome the other Chromosome II. 
Likewise, the two larger chromosomes, the one with the shortest small 
arm has been designated Chromosome III, the other Chromosome IV. 

When divisions the shoot five-bivalent plants were studied, 
was found that the ‘extra’ chromosome (Chromosome did not 
spond any the four chromosomes the haploid complement. 
smaller than any the four, apparently consists single arm and 
the same size the long arm Cromosome 

Preliminary studies adventitious roots from shoot cuttings four- 
and five-bivalent plants showed that the chromosome number the cells 
adventitious roots corresponds with the chromosome number the 
shoots from which they arose. 

Discussion. Many cases differences the chromosome number within 
have been reported plants. Some these cases have been shown, 


bivalent plants. 


their meiotic pairing behavior, due fragmentation fusion, 
when V-shaped chromosome pairs with two rod-shaped chromosomes. 
have found evidence that the extra chromosomes Xanthisma 
are this type. Chromosome has never been observed pair with any 
the other four. 

Other reported cases have involved extra chromosomes called super- 
numerary, accessory B-type chromosomes various authors. Xanthisma 
appears resemble the B-type chromosome corn, with one very important 
difference. Apparently none the previously reported cases involved 
difference chromosome number between the cells the root and those 
the shoot the same plant. 

The early embryology Xanthisma now being studied ascertain 
how and when this difference chromosome number arises. 

LABORATORY, ForpHAM UNIVERSITY 
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NOVEMBER, 1954 


1953 three very interesting specimens Cordyceps spiders 
were received from Dr. Rolf Singer who had collected them Tucuman, 
Argentina. They proved new species. the course the study 
specimen another undescribed species spider from Grenada was 
discovered the Farlow Herbarium. The results the study available 
collections Cordyceps spiders and survey the literature have 
been included this paper. The herbaria which the specimens are 
deposited are designated follows: (MICH) Herbarium the University 
Michigan; (FH) Farlow Herbarium, Harvard University. 


KEY THE SPECIES CORDYCEPS SPIDERS 


Perithecia imbedded stroma, either completely with por- 

tions protruding 
light brown; perithecia few, asci 600-780 long 
Ascocarps brownish black black below, flavo-cinereus above; perithecia 


crowded groups near the apices the ascocarps; asci 300-400 
long 


9 


clavate subcapitate, less than em. long; pro- 
truding from soft stroma 


Ascocarps bearing number conidial branches the base 
not bearing conidial branches 


Perithecia flask-shaped with narrow necks, 850-1200 220-270 


arachne icola 


Ascocarps brownish red cinnabar, em. perithecia 
not breaking into part spores 
breaking into part spores, 


grenadensis 


Cordyceps thaxteri Mains Jour. Elisha Mitchell Soc. 55: 120. 1939. (Figs. 
2). narrowly clavate, somewhat narrowing 
below, small; mm. long, mm. thick below, 0.3 mm. 
thick ‘above, light brown; perithecia few, superficial, free, 
narrowly ovoid, large, 300-360 more less tomentose over 
the lower portion; asci narrowly cylindric, 600-780 wall thin, 
thickened the apices ascospores filiform nearly long the asci, 


published with the assistance the Lucien Underwood Memorial 
Fund. 
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thick, mutiseptate, with cells long, tardily breaking into one-celled 
segments. 

Conidial stage: Akanthomyces aranearum (Petch) Mains. Mycologia 
42: 574. 1950. Hymenostilbe aranearum Petch Trans. British 
16: 221. 1932. 

Synnemata simple occasionally sparsely branched, nar- 
rowly clavate, 0.8-10 mm. long, 0.1-0.2 mm. thick, brown, sometimes 
pubescent below due short asperulate hyphae white pulverulent above 
from adhering conidia; phialides arising lateral cells from the outer 
hyphae the synnemata, obovoid ellipsoid, 4-8 rounded above 
and abruptly narrowing into short sterigma, conidia narrowly 
1.5-3 often acute the lower end, narrowing upward, 
rounded obtuse the upper end, one-celled, hyaline, smooth, catenulate. 

spiders Cranberry, .C., Thaxter (FH 4123), isotype 


(MICH). 
Specimens studied: Maine (FH 649, 6258); North Carolina (FH 665, 


This species unique. The few large perithecia are borne small 
ascocarps, the perithecia some instances being nearly large the 
ascocarp (fig. 1). Synnemata are more commonly produced than the asco- 
earps. The catenulate conidia accumulate white pulverulent masses 
(Mains 1950b, figs. 

Cordyceps engleriana Henn. Engler Bot. Jahrb. 23: 538. 1897 with 
figs. This species was described and illustrated Hennings 
from specimen spider from Kamerun, Africa. Petch (1934) has 
also reported the species from British Guiana. These specimens have not 
been studied. From the published information the ascocarps are many 
(Hennings fig. 3a) mm. long, .25 mm. thick, flavo-cinereus above 
and blackish below. The perithecia are superficial, free but crowded one 
side the ascocarp clustered group near the apex (Hennings 
fig. 3b). They are ovoid flask-shaped, 600 300 The asci are 
long and 8-10 (Hennings) (Petch) wide. The 
ascospores are filiform breaking into 1.5-2 fragments 
(Hennings figs. and e). Both Hennings and Petch state that the asco- 
are accompanied synnemata (Hennings figs. and g.), which 
are black, simple branched, mm. long, and 200 thick below 
and with branches dark brown, thick. The phialides are lateral, 
ellipsoid, and hyaline. Petch states that the conidial stage 
Hymenostilbe. 


(1954) has pointed out that when Link established Cordyceps 
generic basis treated masculine noun and that according Recommendation 
83A(3) the International Rules Nomenclature should considered. However, 
has otherwise generally been treated feminine and doubtful therefore whether 
desirable make the change since not requirement. 
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Fies. 1-2, Cordyceps thaxteri type. 
drica type. 


small spider bearing ascocarp with 
perithecium 75. 
nest trapdoor spider with lid open, spider covered with mycelium 
within and upper portion placed the lid spider removed 
from the nest showing mycelial covering and broken ascocarp 
removed from stroma with portion stroma adhering the neck 


3-5, Cordyceps cylin- 
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Petch has concluded that flavo-viridis probably spider 
and the same engleriana. (1901) deseribed the species 
brown pupae from Brazil. His illustration shows white strands appressed 
the substratum bearing yellowish green superficial perithecia. The 

differs from the color the ascocarps. 
The perithecia are more numerous and are crowded together compact 
groups usually near the apices the ascocarp. The asci are much shorter 
and the cells the ascospores are much longer. 

Cordyceps arachneicola Kobayasi Sci. Tokyo Bun. Daig. no. 84: 
123-125. 1941. This species was described spider from Japan. The 
ascocarp given em. long and mm. thick and with 
the ascogenous portion em. long, tawny-olive, not distinct from the stipe. 
The perithecia are described ellipsoid, completely imbedded. 
stated that the asci are immature. proposing the species Kobayasi places 
great emphasis the conidial stage which states occurs branches 
from the lower portion the The conidial hyphae are described 
and illustrated occurring layer covered peridium. This 
most unusual conidial condition. 


Cordyceps cylindrica Petch Trans British Mye. 21: 46. 1937. 
(Figs. 3-5). brownish black, capitate; stipe approxi- 
mately mm. long, mm. thick somewhat twisted (white when fresh) 
head somewhat oblique, abruptly enlarged, mm. long, 
mm. wide below, 2.5 mm. wide above, rounded the apex, minutely punctate 
from the ostioles (pale yellow when perithecia entirely imbedded 
right angles the surface, narrowly ovoid flask shaped, 
220-270 gradually narrowing above into neck wide; asci 
and ascospores not seen. 

trapdoor spider, St. Anne’s Valley, Trinidad, Aug. 22, 1923, 
Linder no. 111, type (FH). 


> 


Through the kindness Mackenzie Lamb the type from the Farlow 
Herbarium has been available for study. The spider somewhat 
irregular nest and covered with pinkish mycelium (figs. 4). The 
single ascocarp broken short distance below the head. probably pro- 
jected from between the lid and side the nest. note the specimen 
indicates that the stipe was white and the head pale yellow when fresh. 
The dried specimen brownish black. cylindrica distinguished from 
the species with imbedded perithecia its long perithecia with narrow 
necks (fig. 5). 

Petch (1939) has suggested that atypicola Yasuda the conidia 
stage. This based the similarity the shape the synnemata the 
Isaria the ascocarp cylindrica. The twu have not been found associ- 
ated. 
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and 10. Cordyceps grenadensis type. showing head 


and portion stipe x20. 
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Cordyceps ignota March. Physis 20: 17. 1954. (Figs. 6-8). Ascocarps 
simple branched, slender, em. long. terete somewhat com- 
pressed below, mm. thick, acuminate the apices, purplish brown, 
minutely punctate above from the ostioles the perithecia; perithecia 
crowded compact layer the upper third the ascocarps, im- 
bedded slight, loose stroma, ovoid, asci narrowly 
clavate, the wall thin, thickened the apices; ascospores 
immature. 

large spider (Theraphoridae), Argentina, Ibarra Grasso, Oct. 
16, 1944, type, the Herbarium the Division Fitopathologia, Minis- 
terio Agricultura, Buenos Aires, Argentina. 

Through the kindness Jorge Wright the type this species was 
loaned for this study. The ascocarps are very long and slender and arise 
mostly from the legs the host (fig. 6). Mature ascospores were not seen. 
They are described Marchionatto filiform, 59-61 and 
ous. probable that when mature the ascospores are multiseptate and 
not break into fragments. The perithecia are very small and are very 
crowded together with only small amount loose stroma 
them (figs. and 8). 

Cordyceps caloceroides Berk. Curt. Jour. Linn. 10: 375. 1869. 
Cordyceps wittii Henn. Engler. Bot. Jahrb. 23: 539. 1897. Ophio- 
cordyceps caloceroides (Berk. Curt.) Petch. Brit. Soc. Trans. 
18: 63-64. 1933. Berkeley and Curtis based their description 
specimen collected Wright (309) Cuba. was collected without 
the host. Petch (1933, 1937) has decided that probably was spider 
since has concluded that the same which was described 
spider. Berkeley and Curtis describe the ascocarps bright red, 
fureate, nearly in. long and less than line thick and the perithecia 
immersed with prominent ostioles. Dennis has kindly examined 
the type the Herbarium the Royai Gardens, Kew. According 
notes received from him, consists fureate ascocarp with two 
branches arising from whitish mycelial strand which there stub 
indicating that probably bore another ascocarp. The overall length 
11.5 em. and the branches are and em. long. The stipe mm. thick 
and the ascogenous portion mm. narrowing acuminate apices. 
Dennis states that the specimen now dark reddish brown but probably 
had been treated with solution chloride which 
has affected the color. The perithecia form continuous layer the upper 
portion the branches and there sharp separation from the lower 
sterile portion. From small fragment received from Dr. Dennis was 
found that the perithecia are immersed except for the ostioles, ovoid, 
215-250 100-150 and the asci cylindric, 90-135 3-4 
differentiated ascospores part-spores were found. 

Hennings and illustrated (Hennings pl. 14, figs. 
from specimen collected Witt Ecuador The four ascocarps 
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11-13, Cordyceps singeri type. 


a 
| showing mass of mycelium covering spider and the ascocarp x 4, Fic. 12 portion of 


the head showing 
protruding perithecia x20. 13, peritheci 
Cordyceps singeri, one the ascocarps collection 2002 
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are given cinnabar-red, simple em. long and mm. 
thick (published obvious error). There sharp separation 
the ascogenous portion from the lower sterile portion. The perithecia 
are described semi-immersed, hemispherical, the asci cylindric-oblong 
and the ascospores filiform subfusoid, nonseptate, 40-45 
not fragmenting. Petch (1933) who examined the type the Berlin 
Herbarium states that the perithecia are immersed with slightly protruding 
ostioles. gives the perithecia ovoid, 200 the asci 
and the ascospores linear, slightly attenuated each end. 
40-45 1.5 multiseptate and not dividing into part-spores. Petch’s 
conclusion that and caloceroides are the same species appears 
justified. transfers the species Ophiocordyceps account 
the non-fragmentation the ascospores. The generic separation does not 
appear justified. 

Petch (1937) has reported caloceroides from Grenada. (FH 
and Liberia (FH Linder 1093). The latter has clavate ascocarps only 
mm. long which are immature without perithecia. cannot deter- 
mined. The specimen from Grenada new species follows. 

Cordyceps grenadensis sp. nov. (Figs. and 10). Ascomata rubra, 
subeapitata, 10-12 mm. longa, mm. stipitibus gracilibus, 0.5 
mm. crassis; perithecia rubra, ovoidea, semiimmersa 
nonfrangentibus. 

aranea, Grand Etang, Grenada, Thaxter, Farlow Herb. 6122, 
specimen typicum. 

red, 10-12 mm. long, the ascogenous portion 
ovoid 1.5-2 mm. sharply separated from the stipe, the 
stipes slender 0.5 mm. thick; perithecia red, ovoid, 
partly imbedded soft yellowish-red stroma, projecting asci 
septate, the cells long, not breaking into part-spores. 

ground spider, Grand Etang. Grenada. Thax- 
ter, 6122, type. 

This specimen has been reported Petch (1937) caloceroides. 
However comparison with that species will show grenadensis 
very much smaller species. Size ascocarps species Cordyceps de- 
pends some extent the size the host. However the differences between 
caloceroides and grenadensis are much greater than would expected 
for this reason. Also the ascogenous portions the ascocarps gena- 
densis are sharply delimited from the stipes and the perithecia are im- 
bedded soft stroma and project for their lengths the dried 
specimen. probable that the stroma shrinks considerably drying 
and that the perithecia are more completely imbedded the fresh condition. 


Cordyceps singeri sp. nov. (Figs. Ascomata clavata vel sub- 
3-12 mm. longa, supra mm. crassa, pallide brunnea vel rubra, 
Stipitibus 0.2-2.0 mm. brunneo-griseis vel pallide brunneis; peri- 
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ovoidea, 325-550 200-500 semiimmersa, brunneo-rubra; asei 
eylindrici, 300-450 ascoporis filiformibus, multiseptatis, uni- 
fragmentas secedentibus 3-4 0.7-1.0 

araneis, Tucuman, Argentina, Singer, 1714, specimen typicum 
(MICH). 

Ascocarps clavate 3-12 mm. long, the upper ascogenous 
portion obovoid 1-3 mm. wide, light brown red, rough from 
projecting perithecia, the stipes 0.2-2.0 mm. thick, first white, then 
brownish grey light brown; perithecia ovoid, 325-550 
brownish red, embedded soft loose stroma with the upper portions 
more less projecting; asci cylindric, 300-450 3-4 the wall thin, 
thickened the apices into hemispherical caps, thick; ascospores 
filiform, nearly long the asci, hyaline, multiseptate, finally breaking 
into one-celled fragments, 3-4 

trapdoor spiders, Tucuman, Argentina, Rolf Singer: Parque 
Aconquija, Sierra San Javier, Nov. 24, 1950, 1027; Taff, Parque 
Aconquija Jan. 1952, 1714, type; Taff, Sierra San Javier, May 
1952, 2002 (MICH). 

the type specimen the host was collected the nest. covered 
vith white mycelium and the ascocarp project above the lid the nest 
(fig. 11). the other specimens only fragments the hosts and portions 
the nest occur. 

size ascocarps and the arrangement perithecia singeri 
similar grenadensis. has larger perithecia and asci and the asco- 
spores maturity break into part-spores. Due shrinkage the stroma 
drying the perithecia are probably more completely imbedded the 
fresh condition. 

Several other species Cordyceps have been described spiders. 
gonylepticida flavoviridis and arachnophila John- 
ston are species Torrubiella (Petch 1937, Mains 1950a). 
Berk. Curt. and gigantea (Mont.) Mass. are names which have been 
applied gigantea Mont. although the ascogenous stage unknown. 

MICHIGAN 
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THE RELATION THE CYTOPLASMIC INCLUSIONS 
THE ESTABLISHMENT TETRAHEDRAL SYMMETRY 
THE SPORE QUARTET OSMUNDA REGALIS 


MARENGO 


Precise regularity the behavior the cytoplasmic inclusions during 
the meiotic divisions sporogenesis ferns has been Neph- 
rodium molle (Senjaninova 1927) and Onoclea sensibilis (Marengo 1949). 
these species, the termination the first meiotic division, 
mass mitochondria interposed between the interphase nuclei (fig. 2). 
This plate maintains its identity during the second division and the 
plates between the resulting telophase nuclei are formed independent 
the plate inclusions which this stage divided into two layers (fig. 5). 
The spindle axes the second division are right angles each other and 
the four resulting spores are wedge shaped quarter-spheres the spore 
mother cell (figs. 4). The newly formed spores are arranged two pairs, 
with the long axes one pair right angles the long axes the other. 

The other type spore mother cell division found the ferns (Bower 
1923) involves the formation six partitioning walls which divide the 
spore mother cell into four equal compartments arranged tetrahedrally 
symmetrical fashion. sphere divided this manner the four lines 
(edges) which internally limit the six planes partitioning the sphere meet 
point which would the center symmetry regular tetrahedron 
inscribed the sphere. The angle between any two these lines the 
tetrahedral angle Maraldi’s angle (Thompson 1942) 109° 28’ 16”. 
The spore mother cell regalis divides this manner (fig. 6). 
Each spore its earliest stage triangular spherical pyramid with its 
apex the center symmetry the spore mother cell. 

investigating the behavior the cytoplasmic inclusions during meio- 
sis Osmunda regalis, beeame evident very early that the pattern be- 
havior was markedly different from that Nephrodium and 
was also noted that this difference was closely related the fact that the 
Osmunda spore mother cell divided into tetrahedral spore quartet rather 
than the type characteristic Nephrodium and Onoclea. 
the object this paper the behavior these inclusions during 
meiosis Osmunda and relate their behavior the tetrahedrally sym- 
metrical arrangement the newly formed spores. 

Materials and methods. Fertile tips regalis fronds, bear- 
ing sporangia containing desired stages sporogenesis, were from 
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wild stand this species northern New York City. Segments these 
not larger than mm. length were fixed from twelve twenty-four 
hours solution freshly prepared follows (Huseby 1946) 


10% commercial formalin 100 ml. 
Normal sodium hydroxide 
Pyrogallol 


Pieces were then rinsed briefly running water, dehydrated with 
aleohol, cleared xylene and embedded paraffin medium consisting 
90% Fisher Tissuemat, beeswax and bayberry wax. Sections 
2-4 micra thickness were cut difficulty. 

Sections were mordanted hours alum, rinsed dis- 
tilled water and stained hours 0.5% hematoxylin prepared from 
stock solution ripened direct sunlight for three weeks. Destaining 
was accomplished ferric alum, the progress the differentiation 
being followed under observation. Following minute wash 
running tap water, slides were dehydrated ethyl alcohol, cleared 
xylene and mounted gum damar. 

Observations and photomicrographs were made using Spencer 97X, 
mm. achromatic oil immersion objective with Spencer model 320 micro- 
scope lamp the light source. Bausch and Lomb Euscope with photo- 
attachment was used for taking the photographs. the ab- 
sence shutter this apparatus, the relatively slow film (Kodak Pana- 
was exposed turning the light source and off. With yellow 
filter (saturated solution picric acid), exposures seconds yielded 
satisfactory negatives. 

Observations. The relatively uniform distribution granular inelu- 
sions throughout the cytoplasm the spore mother lost the time 


Diagrams illustrating the structure the young spore quartets 
Onoclea and Osmunda, and stages the organization the undivided and divided 
spore mother cell Onoclea type quartet. Onoclea type spore 
mother cell. Interphase following first meiotic division. Osmunda type quartet. 
Onoclea type quartet drawn show internal cell wall relations. Onoclea 
type quartet after completion cytokinesis, illustrating persistence mitochondrial 
plate. Osmunda type quartet drawn show internal cell wall relations. 
7-15. Diagrams illustrating changes the distribution inclusions during 
the second division Osmunda regalis. Dise shaped plate characteristic 
interphase following first division. Folding dise during ana- 
phase II. Development the two secondary plates occurring telophase 
10. Completed six-partite figure interphase following division Fie. 11. 
following first division. Onoclea type (fig. 2). 12. Ana- 
phase II. Diagram illustrates sectional view the folded plate figure 13, 
Telophase Diagram illustrates formation the two secondary plates shown 
figure 14. Second nuclear division completed. Section drawn through and 
parallel the surface the vertical plate figure 10. See also figure 22. 
Cytokinesis completed. Section drawn parallel vertieal plate figure 10, but not 
through it. See also figure 23. 
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the metaphase the first meiotic division reached. this stage, the 
clusions tend localized around the equator the cell, and pole- 
to-pole section, appear concentrated the cytoplasm the edge the 
equatorial plate chromosomes (fig. 16). During the anaphase and telo- 
phase the first division, these laterally concentrated granules invade the 
spindle area (fig. 17) and the interphase following the first division form 
compact plate lying between the daughter nuclei (fig. 18). 

The second division proceeds simultaneously both halves 
the spore mother cell, with the spindle axes, however, right angles each 
other. metaphase the mitochondrial plate assumes thicker and more 
compact appearance (fig. 19). 

The difference the orientation the spindles the second division be- 
comes clearly evident during anaphase, which stage section cutting one 
figure longitudinally will show only the spindle area the other, with the 
chromosome groups this figure being above and below the plane the 
section (fig. 20). During anaphase further change the character 
the mitochondrial plate noted, and this appears anticipate the eventual 
tetrahedral partitioning the spore mother cell. cells selected show 
long section through one the anaphase figures, the section through 
the mitochrondrial plate was invariably V-shaped, with the apex toward 
the mid-point the spindle (fig. 20). The three-dimensional interpretation 
this consistent feature will considered the discussion. 

similarly selected sections telophase II, secondary plate mito- 
chrondria extends from the apex the primary mass across the spindle 
area the second division (figs. 13, 21). 

When the nuclei resulting from the second division have reached inter- 
phase, the tetrahedral symmetry the spore quartet clearly evidence 
(figs. 22, 23). The granules originally composing the compact mitochondrial 
plate interphase have become incorporated into six plates which divide 
the spore mother cell into the tetrahedrally symmetrical spore quartet (figs. 
10, 22, 23). Figure shows particularly favorable section through one 
the plates and parallel its surface, and also through two the spores and 
one the plates limiting them. The mitochondrial plates this stage ap- 
pear two-layered, presumably indicating that cytokinesis has been 
complished. Later, the young spores become clearly distinct, mitochon- 
drial localization becomes less marked and eventually lost (fig. 24). 

Discussion. During the first meiotic division Osmunda regalis, the 
cytoplasmic inclusions follow essentially the same pattern behavior 
Onoclea and Nephrodium, with the termination this division character- 
ized the presence sharply limited plate granules between the in- 
terphase nuclei. The three dimensional interpretation numerous sections 
this stage that this granular mass the form dise (fig 7). From 
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Photomicrographs sections various stages the division 
spore mother cells Osmunda regalis. Fixation formalin-pyrogallol. Iron hematoxy- 
lin stain. Thickness micra. Magnification 16. Metaphase showing 
17. Telophase showing early stage the formation the mitochondrial plate. 
Fig. 18. Interphase following the first division, showing completed plate granules. 
Fig. 19. Metaphase II, showing increase the thickness the plate. Fie. 20. Ana- 
phase II, showing folding the plate. 21. Telophase showing folding the 
plate and the formation secondary plate lower half. 22. Second 
division complete. Section taken through and parallel the surface one the six 
plates present this stage. 23. Stage figure 22, but with the section 
showing three cells and cross sections through three plates. Section through 
older quartet, showing loss localization inclusions, and persistence tetra- 
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this point on, the this mass inclusions Osmunda 
regalis distinetly different from that observed Nephrodium and Ono- 
clea. the latter species, this mass retains its identity until both divisions 
have been completed, whereas Osmunda regalis, prior the termination 
the second division, becomes reorganized into 6-partite figure, which 
divides the spore mother into the four symmetrically arranged portions 
which are become the young spores (fig. 10). 

the basis numerous sections anaphase, telophase and interphase 
II, the transformation the dise into the 6-partite figure accomplished 
follows: Visualizing the granular plate the horizontal position, the 
spindle axes the second division will parallel it, but right angles 
each other. During anaphase II, this plate folds two downward, 
with the down-turned parts tending enclose the spindle the lower fig- 
ure, and upward, with the up-turned parts tending enclose the spindle 
the upper figure (figs. 12, 20). With the spindles division 
right angles each other, this two-way folding the dise results the 
four-planed arrangement shown figure section through the long 
axis one the division figures this stage shows the granular mass 
with its apex toward the center the spindle shown long section 
(figs. 12, 20). 

During telophase the formation the two additional plates needed 
complete the 6-partite figure accomplished. Granules appear migrate 
from the center the ‘‘V’’, accumulate across the center the spindles, 
and eventually form two new plates the upper and lower halves the 
spore mother (figs. 13, 21). Since the granules these secondary 
plates first appear across the centers the spindles, and since the spindles 
are right angles each other, these new plates are likewise right 
angles each other (figs. 10). the time the nuclei have reached inter- 
phase, the granular plates separating them appear two-layered, pos- 
sibly indicating completion cytokinesis (figs. 14, 22, 23), although the 
distinctness the limits the young spores not evident until later 
(figs. 15, 24). 

analysis the geometry symmetry was published Breder 
(1947). Spherical symmetry therein defined that form solid sym- 
metry which treats objects with regard the duplication parts based 
upon equal central polyhedral angles. Tetrahedral symmetry, then, 
spherical symmetry based upon the central angle the simplest polyhe- 
dron, the regular tetrahedron. The relation symmetry patterns pollen 
grains the tetrahedral arrangement the newly formed microspores has 
been considered Wodehouse (1929). states that dicotyledonous 
plants, regardless the orientation the spindles, the daughter nuclei 
generally tend take positions far from each other possible, within 
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the confines the pollen mother cell wall. This results the tetrahedral 
arrangement. 

analyzing the cytological origins the tetrahedral symmetry the 
Osmunda regalis quartet and comparing these with the sporo- 
genesis Onoclea, the problem least surfaces enters the picture. The 
tetrahedral arrangement the most economical surfaces separating the 
four parts the sphere. The six planes separating the four parts tetra- 
hedrally have less surface than the three planes dividing the sphere 

reasonably accurate model the young spore quartet Osmunda 
regalis (figs. can made stacking four clay spheres tetrahedrally, 
cannon-ball fashion, and then manually compressing them into common 
sphere. the pellets have been powdered with tale prior compression, 
they will readily separate four equal triangular spherical pyramids. 

The Onoclea type arrangement cannot modeled readily. the clay 
spheres are arranged tetragonally, that is, the four one plane, and then 
compressed into sphere, four equal wedges will formed, but their long 
axes will all parallel. duplicate the Onoclea arrangement, one pair 
must then rotated 90°. 

both the Onoclea and Osmunda type division, the relative positions 
the nuclei formed the second division are the same, the relation 
between the spindle axes this division. The problem which here arises 
why, when the young spore nuclei both these species occupy similar posi- 
tions within the spore mother cell, cytokinesis results tetrahedrally 
symmetrical spore quartet one instance and not the other. Although 
the Osmunda type represents the simplest least-surface arrangement, readily 
duplicated compressing tetrahedrally stacked clay spheres, not be- 
lieved that external pressures acting upon the dividing spore mother cell 
are responsible for bringing this about. The basis for this interpretation 
the fact that the organization the cytoplasm into the tetrahedral ar- 
rangement precedes cytokinesis, which organization could in- 
fluenced external pressures. Onoclea, the persistence the mitochon- 
drial plate until the completion the second division suggests inherent 
cytoplasmic tendency produce spore quartet the other type. both 
these species, the organization the spore mother cell cytoplasm precedes 
and this organization foreshadows the type spore quartet. 
eventually produced. 


SUMMARY 


Fertile tips Osmunda regalis fronds containing stages 
sporogenesis were collected, fixed for mitochondrial preservation, sectioned 
2-3 micra and stained with iron hematoxylin. 
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Study these sections indicated that through interphase the be- 
havior the inclusions essentially like that previously ob- 
served Nephrodium and Onoclea. 

Sections later stages show that Osmunda regalis, the compact 
plate inclusions characteristic interphase is, folding and for- 
mation two additional plates, converted into 6-partite figure, dividing 
the spore mother cell into four tetrahedrally arranged spores. The manner 
which this accomplished described. 

Onoclea and Osmunda are compared and discussed. The difference 
the kinetics the inclusions during sporogenesis these 
species, and the relation this the type quartet produced, suggest 
inherent tendency present the cytoplasm the spore mother cell, which 
tendency evidences itself prior the completion cytokinesis. 

123 STREET 
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Vou. 81, No. pp. 509-512 NOVEMBER, 1954 


PRESERVATION AND GERMINATION THE POLLEN 
GINKGO UNDER STERILE 


TULECKE 


Neweomer (1939) has maintained the pollen Ginkgo biloba 
viable condition for period one year and has obtained apparently nor- 
mal ovule and embryo development following pollination with the preserved 
pollen. reported success germinating the preserved pollen 
any variety culture media, although Kuhlwein (1937) obtained 
germination the fresh pollen Gingko relatively simple sugar 
solution. The technique employed involved the 

Other methods for storing pollen have been advanced Holman and 
Brubaker (1926), Nebel (1939) and others and, general, the successful 
methods have depended great extent the proper drying the 
pollen and the use low temperatures. portion the extensive litera- 
ture pollen preservation well the work Kuhlwein (1937), Bran- 
(1939), LaRue (1954) and the early workers the culture 
eyead and conifer pollen has been reviewed elsewhere the author (1953). 
Outlined here method for the sterile preservation and vitro study 
the pollen Ginkgo, which, hoped, may applicable the study 
other pollen, such those which are shed annually those which have 
long maturation period following germination. 

Pollen which was preserved was obtained selecting strobili 
clusters sporangia which were plump and yellowed, but unopened. The 
strobili were surface-sterilized brief agitation solution 
for seconds, followed the prompt removal the and the 
use 20% Chlorox (hypochlorite) solution for minutes. The 
used was ethyl and was used wetting agent because 
the heavy cuticular layer the sporangium was not easily wetted aque- 
ous solutions. After removal from the Chlorox solution, the strobili ‘vere 
blotted with sterile paper toweling and either cultured directly for fresh 
pollen studies put for preservation and later use. was important 
remove the excess fluid from the strobili because the adhering fluid 
would only delay and contribute the deterioration the 
pollen before was fully preserved. The sterile strobili were transferred 
small bottles (fig. 1). The were made from one-half 
ounce Armstrong Capsule Bottles with screw-cap top. one-half inch 
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layer chloride was placed the bottle and pollen carrier 
made aluminum foil was placed top the desiccant. Sterilization 
the desiccators was accomplished dry heat oven 200° for 


The used for pollen storage. approx. nat. size. Ventral 
view the monocolpate pollen grain showing the longitudinal slit the exine wall (E) 
and the intine layer (I) which visible through this slit. Mature pollen 
shedding stage: evanescent prothallial nucleus P,, persistent prothallial nucleus 
generative cell nucleus and the tube nucleus 1500x. early stage 
pollen germination. The tube nucleus (H) obscured accumulated starch. 


minutes this effectively drove off any moisture taken the 
during preparation. 


the 
the 

which 
the 
tects 
tha 
reduc 
they 
the 
the 

prese 
pose. 
made 
nesiu 
8.0 
sodiu 
elem: 
mino 
fract 

0.25 
solut 

had 
agal 
quot 
afte 
poll 


pre 


‘ 
4 
2 
4 


1954 TULECKE: POLLEN GINKGO 


One two sterile strobili were distributed the pollen carrier each 
desiccator and the latter were tightly capped and immediately placed 
the refrigerator Dehiscence the sporangia occurred through 
the withdrawal water the desiccant and the release the pollen was 
within hours under these conditions. 

Two details may singled out from this method pollen storage 
which distinguish from original procedure. The first 
the technique which permits sterile culture the pollen and thereby pro- 
tects the pollen from the attacks microbes. The second 
that anthesis obtained the cold. Dehiscence low temperature 
reduces the rate the pollen grains minimal level while 
they are still contained within the sporangium, and the method maintains 
the low rate after the grains are released. Thus, there little chance for 
the damaging effects simultaneous high temperature and partial desic- 
operate the detriment pollen viability. 

Several media were adequate for the germination the fresh and the 
preserved pollen, but one medium was especially well-suited for this pur- 
pose. was modification White’s basal medium (1943) and was 
made follows. stock solution inorganic salts consisted mag- 
nesium sulfate 14.4 gms., calcium 10.4 gms., sodium sulfate 
8.0 gms., potassium nitrate 3.2 gms., potassium chloride 2.6 gms., and 
sodium 6.6 gms. liters double distilled water. 
One hundred this solution were used per liter medium. The trace 
elements White’s solution were replaced Nitsch’s (1951) minor 
elements which mgm. cobalt chloride were added. One this 
minor element stock solution was used per liter medium. Seitz-filtered 
fraction included yeast extract 2.5 gms./L, indole acetic acid mg/L, 
glycine 7.50 mg./L, niacin 1.25 mg./L, pyridexine 0.25/L, and thiamin 
0.25 mg./L. Two percent sucrose, .8% agar and 2.5 gm./L 
solution ferric citrate were added complete the medium. The 
after autoclaving was about 6.0. 

The technique for culturing the preserved pollen was comparatively 
simple the pollen was available powder form after dehiscence 
had place. cultured dusting the surface nutrient 
agar, hanging drops, suspending solution and delivering ali- 
quots needed. Thus, the powdered pollen afforded considerable ease 
handling over the method used for fresh pollen, which was essentially that 
LaRue (1954). The fresh pollen was cultured intact the sporangia 
after surface sterilization, and dehiscence the pollen took place the 
pollen germinated and broke open the sporangia. 

comparison the germination the fresh and the 
preserved pollen gave values approximately for the fresh pollen 
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and 35-45% for the preserved. suggested that the discrepancy which 


noted may the result the preservation process killing the immature 
grains. 


The limitations this preservation technique far other pollen 
concerned have not been investigated. However, there some evidence 
from experiments performed Dr. LaRue the University Michi- 
gan, using this technique, which suggests that the method will work the 


ease the pollen Ceratozamia, Juniperus, and Podocarpus, but 
not for Ephedra Cupressus. 


SUMMARY 


method has been outlined for obtaining and preserving the pollen 
Ginkgo under sterile conditions. 


The advantage the technique has been emphasized the lowering 
the rate the pollen while held within the sporangium, 
followed subsequent dehiscence low temperature. 

Germination both the fresh and the preserved pollen, the latter 


after storage for more than two years, has been successful several media, 
one which outlined detail. 


DEPARTMENT Scrences, ARIZONA STATE COLLEGE 
TEMPE, ARIZONA 
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Vou. 81, No. pp. 513-518 1954 


TORREYA 


Reports 


March 27. Queens County, for bird life. House finches were ‘‘lifers’’ for 
most those present. Hooded mergansers, gadwalls, and green-winged teals represented 
the waterfowl except for irate swan that was determined drive Canada goose 
from Valley Stream Lake. Attendance 14. Leader, Harriet Brown. 

July Many Swamps Trail, Rockland County, This trip may considered 
rained out although stop was made at, what the leader believes the only station 
the county for Euphorbia Attendance; Torrey Rockland-Audubon Leader, 
Harry Lehr. 

July 25. Piermont Marshes, Rockland County, exploratory trip into this 
area August 1953 produced number species the northernmost limit their 
range New York State. These were: Spartina cynosuroides, patens, 
Cyperus odoratus, Scirpus acutus, Iva frutescens, Pluchea camphorata, and alba. 
additions the above list were made this trip although most last year’s 
records were substantiated. Attendance; Torrey Rockland Audubon 10. Leader, 
Harry Lehr. 


Manual the Plants Colorado. For the Identification the Ferns 
and Flowering Plants the State. Harrington, 676 pp. Sage Books, 
Denver, 1954. $8.00. 


The book makes poor first impression. From the less than two-page introduction 
the author, the rather unfavorable conelusion reached that the manual was compiled 
largely from other Floras and monographs without great deal field herbarium 
study the part Dr. Harrington. Comments such that the ‘‘citations [have] not 
been aetually checked verified,’’ ‘‘use the terms ‘variety’ and ‘subspecies’ 
follows the particular one used the author who was followed,’’ and ‘‘specifie deserip- 
tions have been made complete possible and have been checked carefully time 
permitted ...’’ (italies the reviewer’s) are responsible for such 

The rest the 10-page introduction devoted interesting David 
the extreme relief Colorado, vegetation zones are sharply delimited and 
easily The state divided into three main The Plains Area, 
consisting Mixed Prairie and Sand Sagebrush; The Semi-desert Area, consisting 
Greasewood, Saltbush, and Sagebrush; and The Mountain and Plateau Area, Pinon- 
Juniper, Mountain shrub, Ponderosa pine, Spruce-fir, and Alpine. The areas deseribed 
seem natural enough and rather easily distinguishable. One wonders why Dr. Harrington 
saw fit include this ecological discussion since completely disregarded him 
treating plant distribution the state. Instead, Colorado has been divided, for his pur- 
pose, into nine equal areas set off the map two horizontal and two vertical straight 
lines, and plant ranges are given terms these completely arbitrary segments 
the state. 

The format the work not pleasing. The offset-printed pages, 9x11 inches, 
apparently set new record for manual size. The print probably not too fine, but the 
lines, over inches length, are closely crowded and little hard follow. obvi- 
ous that much has been sacrificed the effort conserve space. One wonders, however, 
the space gainable doubling the columns the 14-page index might not have been 
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used more effectively allowing space between successive species. Such criticisms 
not construed reflecting the author. 

unfavorable first impression can easily forgotten, however, the keys and 
text the work are examined. The book has been very carefully proof read and re- 
markably free typographical errors. Because the large pages the keys stand out 
much more clearly than any other work known the reviewer; they all seem 
and readily usable. The author has sensibly used consecutive num- 
bers heading the successive dichotomies and indeed pleasure mention how 
easily the key can used without loss time searching for leads. The exceptional 
genera that usually cause trouble key families are effectively eliminated one 
one wherever they intervene alien company. maddening the average user 
key families find that final choice too often dependent upon the nature the 
mature fruit, whereas the material hand nearly always flower. Hundreds 
embryo taxonomists will have reason grateful that only three times the course 
the 14-page main key does the word head the prongs dichotomy, and each 
these cases sufficient supplementary characters are given that fruits are unnecessary 
for judgment. 

When mentioned that the author has recognized but twelve species Lupinus for 
Colorado, and that has seen fit treat Viola bellidifolia Greene variety Viola 
will obvious that has shown considerable degree independence his 
interpretation the flora his state and that has perhaps been unduly, least 
unusually, honest acknowledging how much has depended upon the works others 
writing his manual. few the more complete genera have been treated specialists, 
noted that Porter prepared the key Astragalus including its many erstwhile 


segregates, and that Smith treated the genus and Penland, the genus 


The reviewer would not feel had done his duty could not find some flaw 
what very sound piece work so, hoping that will not seem 
will question the advisability expecting the average user the manual 
look for the Gymnospermae Page under Plants producing seeds and with 
flowers.’’ also wishes express just little disappointment that the inexperienced 
user the work will find necessary, Page 12, grope through seven lines 
mystery about alternation generations reach the only meaningful part the de- 
scription the Pteridophyta, true seeds, fruits, flowers produced here 
one place where Dr. Harrington might well have departed from convention. 

Approximately 3,000 taxa are treated the book, none which new, although 
new combinations are proposed, all but one which represent reductions rank, 
which believed will give fair idea the conservative philosophy pervading the 


University Washington. 


The Microtomist’s Formulary and Guide. Peter Gray. xiii 
pages, figs. The Blakiston Co., 1954. $10.50. 


The Preface points the pitfalls textbook publishing, from the author’s point 
view. The Introduction sets forth the author’s philosophy the subject incidentally 
explaining what follow. This explanation must read because 
reducing the great amount material reasonable volume has been necessary 
introduce devices efficiency and economy such decimal indexing for cross reference. 
The author’s Giving Literature References’’ will also demand, and deserve, 
careful study. doubtful any similar book has ever excelled this one the aceuracy, 
completeness, and specificity with which reagents are treated. The efforts and hours 


that have gone into checking formulas and references must staggering. One gets 


smile out finding slip-up where the author treating his own work. page 
the author cross references ‘‘E 21.1 Gray 1944’’ but upon turning (Chapt. 27, 
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Embedding Media) 21.1 page 646 the reference found ‘‘Gray 1941.’’ This 
reviewer convinced that such slips are mighty few. 

Part ‘‘The Art Making Microscope Slides,’’ 164 pages, deals with standard 
methods technique. After years continuous laboratory experience wherein several 
procedures and some new reagents, e.g., the embedding wax cited above, have 
been developed, the author still about some the earliest procedures. 
Sixteen methods are discussed and one more example each written out 
detail. evident that the author has worked more with students zoology than 
with those botany for the three examples paraffin sectioning not one 
plant material. treatise this sort also seems peculiar that only 
derogatory attention given recently developed routines which shorten the time from 
water paraffin bath and avoid absolute Dioxane and n-butanol are condemned 
the ‘‘pathological laboratory, for sectioning relatively sturdy plant materials’’ 
(p. 96) while tertiary butyl aleohol apparently only adequately treated ignoring 
it. Isopropanol admitted tabulation ‘‘physical properties dehydrating 
agents’’ (p. 623). Either under paraffin method the chapter dealing with embed- 
ding media one might expect find Bioloid Tissuemat but such not the ease. The 
methods themselves this part are presented very informatively. The reader must 
adjust characteristic phraseology which confused the reviewer first. Gray puts 
slides ‘‘on one side’’ dry where would put them ‘‘aside’’ dry. 

Part devoted and Formulas Used Making Microscope Slides.’’ 
Perhaps formulas and methods would have been more expressive since actually 
tabulation formulas sometimes with and often without method use. said 
that there are 3500 these. They all have citation original author and publication 
near was possible determine. Method preparation usually given. 
This part the book makes almost indispensable the teaching laboratory now 
that available. There are twelve chapters, breaking the formulas into groups such 
preservatives, fixatives, requires 497 pages for these. The list books and 
periodicals cited (not the references) requires pages. The index 114 pages. 
This completely expanded index particular commendation. The painstaking 
work the author and the understanding the publisher have combined make the 
vast amount information readily available. 

Orchids should also Mrs. Gloria Green who did the illustrations. She apparently 
saw what the author wanted show the reader. The printing excellent; found 
only one error. two column format Part has permitted use smaller 
type with sacrifice reading ease. The binding Blakiston’s standard 
excellence, the book beautiful addition any SMALL. 


Histopathologic Technic and Practical Histochemistry. 
Lillie. pages. The Blakiston Co., 1954. $7.50. 


This book revision and expansion Technie the same 
author (1944). begins with chapter microscopy ‘‘to bring certain practical 
points the use microscope which have found necessary instruct 
technicians and physicians training pathology.’’ pages there extraordi- 
narily complete and informative presentation the subject. Phase microscopy given 
fuller and more understandable explanation than have previously seen. 

Chapter adequate though not impressive. does introduce 
Tissue Changes’’ (Technicon) which have not seen elsewhere and 
table Technicon schedules included, pages 

The third chapter deals with and this followed ‘‘Sectioning’’ 
where more comprehensive treatment the Carbowax method included than have 
seen previously. are dealing with book primarily for clinical technicians and 
physicians which presumably explains the omission and tertiary butyl aleoho) 
dehydrating agents for paraffin embedding. Dioxane and isopropyl aleohol are 
included, pages and methyl salicylate appears tabulated schedule, Table 
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Benzene and gasoline are given high ratings paraffin solvents following 
acetone dehydration. Isopropanol, n-butanol, and Cellosolve are included solvents for 
ester wax, page 68. There mention Tissuemat Bioloid except puzzling 
reference Corporation’s Bioloid’’ under resins, presumably 
mountant, pages 104 and 106. 

The chapter ‘‘Stains and Staining’’ deals with the nature and use 
dyes. insure this specificity the prevailing confusion synonymy the Colour 
Index No. each given. Here, elsewhere, citation original reference 
for most reagents. 

Chapter Staining and Mounting Procedures,’’ finishes off the micro- 
scope slide. includes particularly good discussion mountnig media and tabula- 
tion refractive indices. 

The remaining chapters, 331 pages, are largely histochemistry (animal) and 
special methods. series tables the last chapter, mostly dealing with buffers, 
may useful any technician. There are tables and illustrations (diagrams) 
the book. The 45-page index appears adequate. Printing, binding, ete., are 
satisfactory. 

this book the laboratory shelf its availability the library 
should assured. Its usefulness the general technician SMALL. 


The Trees and Shrubs the Southwestern Deserts. Lyman Benson 
and Robert Darrow. Line drawings Lucretia Hamilton. 437 
pages plates. Figs. 1-84. The University Arizona Press and the 
University New Mexico Press. 1954. $8.50. 


This book really second edition Manual Southwestern Trees and Shrubs 
which was published 1944 but has been out print for some years. explanation 
given for the change title. the present book, Dr. Benson responsible for the 
systematic botany, Dr. Darrow for geographical distribution and economic notes. Five 
other collaborators have treated family genus their specialty. 

The Introduction includes brief desert climate, vegetation types, 
and regions together with enough general botany and definitions facilitate 
use the The classification, keys, figures, and general arranged 
systematically takes 345 pages with full page, unnumbered plates inserted. The general 
format similar that the earlier Cacti Arizona (Bull. Torrey Club 78: 471). 
not consider the photographs useful diagnostically those the 
Cacti book. This may due the different plant group but the photographs themselves 
are sometimes inferior. Nine plates are full color, for better worse. The book 
includes 117 genera trees and shrubs while claiming exclude the bushy type 
herb. There must three times many species and varieties. The policy here said 
conservative. Like the Cacti book, range maps are supplied for many the species. 
addition the description each species and variety there are other notes where 
interest. 

size this book shelfmate for the Cacti. Binding and covers are similar but 
not identical. This book done more finished paper. The two books should add much 
pleasure jaunt our southwestern SMALL. 


Practical Mycology manual for identification fungi. Sigurd 
Funder. 146 pages; illustrated. Published Bréggers Boktrykkeris Forlag. 
Oslo. Steckert-Hafner, 1953. $6.50. 


The author promises ‘‘an introduction mycology for beginners interested 
identifying the most common fungi they meet the course their work.’’ 
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stated that ‘‘the steady mycological literature makes the subject more and 
more unapproachable non-mycologists’’ (page 3). This indeed regretable but 
doubtful this book will allay the confusion. How much may facilitate the ap- 
proach will perhaps depend upon the individual. The Preface implies some restriction 
naming ‘‘bacteriologists, physicians, veterinary surgeons, biochemists, pharmacists, 
workers industrial fermentation, the food industry, agriculture, (page 3). 
should now said that you are expecting identify fungi generally this book 
not for you. deals largely, not exclusively, with pathogenic forms. proposes 
employ characters. This rather essential studying the Actinomycetes, 
Myxomycetes, Phycomycetes, Ascomycetes, Fungi Imperfecti, and the Rusts and Smuts. 
Only Polyporus and Armillaria mellea remain (as the fungi are here presented) for 
macroscopic identification, rather easy separation. 

Pages through are devoted ‘‘Fundamentals Elementary Mycology.’’ 
The diagrams and text good job it. Incidentally, the diagram, Fig. 31, almost 
certainly Amanita though unnamed. Some the book’s intended clientele might well 
learn that genus. page are dealing with identification but except for ‘‘A 
Key the Human Morris Gordon’’ are dependent upon series 
diagrams each representing genus and scale such that four can 
inch page. There are three sections such diagrams: General Mycology, Medical 
ogy, and Plant Fungi. Within each section the arrangement with 
the Imperfecti following the Ascomycetes. 

Part Three Table Classification two page spread. Beginning 
with the Thallophyta, which the author recognizes phylum, the classification branches 
out through ten subordinate taxa reach the genus, where 122 are tabulated. This 
incomplete coverage the pathogenic forms and excludes the more numerous 
saprophytes. There page glossary and page index. The printing excellent— 
relatively large type, well spaced, finished paper. There copyright. The cover 
striking and leads one expect more than SMALL. 


Laboratory Manual for General Botany. Ward Miller, South Dakota State 
College. 133 pages, plate. 

General Botany Laboratory Manual. John Hall, University Minnesota. 
218 pages, plates, tabulations, work sheets, key, field trip. 

Laboratory Exercises for General Botany. Herbert Clarke and Richard 
Evans, University Wisconsin. 104 pages, plates, tabulations, key. 

Laboratory Manual for General Botany. Robert Hoshaw, Sanford Tepfer, 
and Barbara Peebles. Ruth Hoshaw, University Arizona. Part 
pages, maps, plates, graphs, tabulations. Part II, pages, plates, tabulation, 
key, glossary. 

All the above manuals are lithoprinted .by Burgess Publishing Company, Min- 
neapolis. attempt will made review them since botanists the market for 
manual will want see for themselves. have compared them with our own Labora- 
tory Outline for General Botany (Edwards Bros.) and conclude that the course 
study each institution, while presenting the same facts, rather personal thing. 
addition the contents noted above, the following observations were made: None 
these manuals admits its design accompany textbook. Only one them 
(Wisconsin) uses references (to five contemporary textbooks) with the exercises. will 
noted that only one introduces field trip; all but one use key. None them have 
exercise plant propagation, the use plants the garden, the home grounds, 
within the home, arrangements, exhibits. Only one (Arizona) recognizes vegeta- 
tion. None them inelude ecology. One them (Minnesota) includes microchemistry. 

matters classification there complete divergence. Arizona and Minnesota 
follow the modern trend though they are not identical. Wisconsin breaks the plant 
kingdom into Divisions (algae, fungi, bryophytes, tracheophytes) thence Classes 
except for subdivisions tracheophytes. South Dakota avoids the issue practically 
omitting systematic relationship surveying the plant kingdom.—J. 
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Professor Marion Johnson, recent president the Torrey Botanical Club, 
has been appointed Dean the Graduate School Rutgers, the State University New 


Jersey. His place Chairman the Botany Department has been filled Professor 
James 


The Club learned with deep sorrow the death George Harrison Shull Sep- 
tember Princeton, Dr. Shull had been ill for some time. His absence will 
long regretted the members the Club whose meetings was faithful at- 


tendance. biographical sketch Dr. Shull will appear early issue the 
BULLETIN. 
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LAZELLA SCHWARTEN 


WITH THE COLLABORATION THE EDITORS THE TAXONOMIC INDEX 


TAXONOMY, PHYLOGENY AND FLORISTICS 
ALGAE 


Blomquist, new species Myriotrichia Harv. from the coast North 
Carolina. Jour. Elisha Mitchell 70: 37-41. 1954. 

Brunel, Jules. Est-ce record? Nat. Canad. 81: 101, 102. 
1954. 

Conger, Paul new genus and species plankton diatom from the Florida 
Straits. Smithson. Mise. Coll. pl. 1-4. 1954. 

Forest, Herman Silva. Discussion portion the Ulotrichaceae. Castanea 
19: 61-75. 1954. 

Gier, Johnson, Martha. Algae Missouri. Trans. Kan. Acad. 57: 
78-80. 1954. 

Ingram, William Marcus Prescott, Toxic fresh-water algae. Am. Midl. 
Nat. 52: 1954. 

Irénée-Marie, Frére. Flore desmidiale région des Trois-Riviéres. partie.] 
Nat. Canad. 81: 69-90. Mr-Ap [My] 1954. 

Nielsen, The distribution Physolinum. Bull. Torrey Club 81: 176-178. 
1954. 

Patrick, Ruth, Hohn, Matthew Wallace, John new method for deter- 
mining the pattern the diatom flora. Not. Nat. 259: 1954. 

Silva, Paul Cleary, Ann Powers. The structure and reproduction the red 

alga, Platysiphonia. Am. Jour. Bot. 41: 251-260. [27 Ap] 1954. 


BRYOPHYTES 

Arzeni, Charles The Pterobryaceae the southern ‘ed States, Mexico, 
Central America, and the West Indies. Am. Midl. Nat. 52: 1-67. 1954. 

Bibby, Cryptogams the 1948 Archbold Cape York (Queensland) Expedi- 
tion. Jour. Arnold Arb. 35: 260-265. 1954. 

Clark, Lois. Frullania neurota. Bryologist 57: 29-31. 1954. 

Clark, Lois Frye, Frullania stipatiloba. Bryologist 57: 1954. 

Clebsch, Alfred. Interesting bryophytes from Tennessee. Castanea 19: 1-20. 
1954. 

Crum, Arzeni, Additional bryophytes from Panama. Revue Bryol. 
Lichénol 22: 1953. 

Fabius, Frére. Additions bryoflore Québee. Nat. Canad. 81: 
[My] 1954. 

Florschiitz, Notes American Musci. Acta Bot. 94-99. 

Jacobs, Don Liverworts Georgia—an annotated list. Am. Midl. Nat. 52: 

1954. 
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Koch, Leo Francis. Distribution Californian mosses. Am. Midl. Nat. 51: Bell, 
515-538. 1954. 
Sayre, Geneva. new variety Grimmia from Indiana. Bryolo- 
gist 57: 21-25. 1954. 
Shields, Current list New Mexico Hepaticae. Bryologist 57: 18, 19. Burn 
1954. 
Schuster, Rudolf Boreal Hepaticae. manual the liverworts Minnesota Capr 
and adjacent regions. pl. Univ. Press. Notre Dame. 1953. 
Schuster, Notes Hepaticae VIII. Lejeuneaceae Holostipae Cass 
North America. Jour. Elisha Mitchell Soe. 70: 1954. 

Wittlake, The Hepaticae Arkansas. Bryologist 57: 7-18. 1954. 

FUNGI 
(See also Morphology: Johnson) Cow 

Cash, Edith index Shear’s mycological notes I-IX. Mycologia 
46: 367-371. Cua 


Emmons, Chester Isolation and Gymnoascus from the lungs 
animals. Mycologia 46: 1954. Cua 

Gier, Jones, Don Missouri lichens. Trans. Kan. Acad. 57: 1954. 

Hesseltine, The section Genevensis the genus Mucor. Mycologia 46: 
358-366. 1954. 

Holton, Genetic phenomena the smut fungi related the dynamics 
the species. Phytopathology 44: 352-355. 1954. 

Imshaug, nomenclatorial note Cetraria tuckermanii. Bryologist 57: 
1954. 

Karling, John Host reaction, host-parasite relationship, hosts, and 
eriteria Synchytrium. Mycologia 46: 293-313. 1954. 

Kern, Frank Thurston, Additional species Uredinales from Colom- 
bia. Mycologia 46: 354-357. 1954. 

Mix, Additions and emendations monograph the genus 
Trans. Kan. Acad. 57: 1954. 

Pantidou, Maria Korf, Richard revision the genus Keithia. My- 


Kan. Acad. 57: 1954. 

pathology 44: 1954. 


Wood, John Mycotypha microspora from Maryland. Mycologia 46: 386. 
1954. 


PTERIDOPHYTES 
(See also under Morphology: Bierhorst) 
Clovis, Jesse The hart’s tongue—an interesting fern. Castanea 19: 75-78. 
1954, 
St. John, Harold. Ferns Rotuma Islands, manual. Pap. 
Bishop Mus. 21: 161-208. 1954. 


SPERMATOPHYTES 
Anderson, Edgar Williams, Louis Maize and sorghum mixed crop 
Honduras. Am. Mo. Bot. Gard. 41: 213-221. pl. 1954. 


Documented chromosome numbers plants. 12: 210. 
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Bell, Ritchie. Sarracenia leucophylla Rafinesque. Jour. Elisha Mitchell Soe. 
70: 57-60. 1954. 
Blake, The Cyperaceae collected New Guinea Brass, Jour. 
Burma, Benjamin Reality, existence, and classification: discussion the 
species problem. 12: 1954. 
Cappel, Dan. The genus Scirpus North Carolina. Jour. Elisha Mitchell 
Soe. 70: 75-91. 1954. 
Cassie, Vivienne Dellow. New Zealand conifers. Jour. Arnold Arb. 35: 268-273. 
Copeland, Herbert Observations certain Epacridaceae. Am. Jour. Bot. 
41: 215-222. [27 Ap] 1954. 
Cowan, Richard Studies tropical American Brittonia 
59, 60. 1954. 
Cuatrecasas, José. Dos dos compuestas nuevas Venezuela. 
Soc. Venez. Ci. Nat. 1954. 
Cuatrecasas, José. New species Compositae from Ecuador, collected 
Cuatrecasas, José. Une nouvelle espéce Theobroma [gileri]. Revue Inst. Bot. 
Appl. Agr. Trop. 33: 562-565. N—D 1953. 
Dawson, Yale. Cactus oaxacensis Jaliseo. Cactus Suce. Jour. 26: 71, 72. 
Wet, The genus Danthonia grass phylogeny. Jour. Bot, 41: 
204-211. [27 Ap] 1954. 
Dress, William Two new Floridan species Chrysopsis, Ell. (Compositae). 
Gent. Herb. pl. 125, 126. 1954. 
Dwyer, John Further studies the New World species Copaifera. Bull. 
Torrey Club 81: 179-187. 1954. 
Dwyer, John The tropical American genus Tachigalia Aubl. (Caesalpini- 
aceae). Ann. Mo. Bot. Gard. 41: 223-260. 1954. 
Dyer, Euphorbia from South Africa. Cactus Suce. Jour. 26: 
93-95. 1954. 
Fanshawe, The genus Strychnos British Guiana. Brittonia 
1954. 
Fosberg, Notes plants the eastern United States. Castanea 19: 
25-37. 1954. 
Fox, Sherwood Soper, James The distribution some trees and shrubs 
the Carolinian zone southern Ontario. Part Trans. Roy. Canad. 
30: 3-32. 1953. 
Galinat, Watson Corn grass: Corn grass prototype false progeni- 
tor maize. Am. Nat. 88: [My] 1954. 
Gundersen, Alfred. World families for angiosperms. Torrey Club 81: 
210-214. 1954. 
Hermann, botanical synopsis the cultivated clovers (Trifolium). 
Dep. Agr. Monogr. 22: 1-45. 1953. 
Hermann, synopsis the genus Arachis. Dep. Agr. Monogr. 19: 
1-26. 1954. 
Heusser, Calvin Nunatak flora the Juneau ice field, Alaska. Bull. Torrey 
Club 81: 1954. 
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Hutchison, Studies South American Cactaceae Lobivia westii, new 
species from Dept. Apurimac, Peru. Cactus Suce. 26: 
1954. 

Hugh Studies the Capparidaceae Polanisia dodecandra 
the correct name for Polanisia graveolens Rafinesque. Rhodora 56: 65-70. 
pl. 1201. My] 1954. 

(Netherlands Guyana) 1-80. 1953 [Ver. Ind. Inst. Amsterdam Med, 
Trop. Prod. 11) 

Jonker, Batidaceae. In: Pulle, Flora Suriname (Netherlands Guyana) 
91, 92. 1953. Ind. Inst. Amsterdam Med. (Afdel. Trop. Prod. 


Lam, Nesoluma and Planchonella from the Hawaiian Islands (Sapotaceae). 
Oce. Pap. Bishop Mus. 21: 209-212. 1954. 


Lasser, Tobias. presencia del género Basilorylon flora venezolana. 
Bol. Venez. Ci. Nat. 114-116. 1954. 

Lasser, Tobias Maguire, Bassett. Plantas notables nuestra flora, especial- 
mente Guayana. Bol. Venez. Ci. Nat. 1954. 
Lawrence, Studies the genus Ceratostigma. Gent. Herb. 

pl. 127, 128. 1954. 

Gallo, Les plantes des fles Saint-Pierre Miquelon. Nat. 
Canad. 81: 105-132. [Je]. 1954. 

Lepage, sur quelques plantes américaines. Nat. Canad. 81: 
59-68. Mr-Ap [My] 1954. 

Lewis, Harlan Epling, Carl. toxonomic study Californian delphiniums. 
Brittonia 1-22. 1954. 

Lewis, Harlan Vasek, Frank Clarkia new Californian species. 
12: 211-213. 1954. 

Li, Hui-Lin. revision the genus Lagotis China. Brittonia 23-38. 
1954. 

Long, Robert The biosystematic problem. Field Lab. 22: 5-8. 1954. 

Léve, Askell Doris. Cytotaxonomical studies the northern bedstraw. 
Am. Midl. Nat. 52: 1954. 

Mason, Herbert Migration and evolution plants. 12: 
1954. 

Mathias, Mildred Constance, Lincoln. new species Eryngium [ram- 
(Umbelliferae) from southern Brazil. Bull. Torrey Club 81: 
215-217. 1954. 

Moldenke, Additional notes the genus Bouchea. II. Phytologia 
1954. 

Moldenke, Additional notes the genus Priva. Phytologia 31, 32. 

Moldenke, The known distribution the members the 
Verbenaceae, Avicenniaceae, Stilbaceae, Symphoremaceae, and Eriocau- 
laceae. Supplement 12. Phytologia 22-31. 1954. 

Moldenke, Notes new noteworthy plants. XVII. Phytologia 
7-22. 1954. 

Monachino, Joseph new variety Arcytophyllum from Peru. Phytologia 
1954. 

Moore, Some cultivated Gesneriaceae and hybrids. Gent. Herb. 375-403. 
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Nasir, Eugene. new species Bowlesia from Pakistan. 12: 
217-221. 1954. 

Ponce Leén Aymé, Antonio. Nociones (Conti- 
nuacién Clase Pteridopsida). Revista Soc. Cub. Bot. 11: 24, 25. 
1954. 

Radford, Albert Range extensions the flora North Jour. 
Elisha Mitchell Soe. 70: 1954. 

Rodgers, The vegetation the Mesa Maya region Colorado, New 
Mexico, and Oklahoma. 16: 1953 [Ja 1954]. 

Rodriguez, Gilberto. del género Heliconia Venezuela. Bol. 
Venez. Ci. Nat. 1954. 

Shields, Jris Canada. Rhodora 56: 80. My] 1954. 

Shinners, Lloyd Rubus duplaris, new species from northeastern Texas. 
Field Lab. 22: 1954. 

Simmonds, Notes banana varieties Hawaii. Pacif. Sci. 
1954. 

Slavin, Bernard The Seneca hybrid maple. Phytologia 1954. 

Small, John Carex kobomugi Island Beach, New Jersey. Ecology 35: 
289-291. 1954. 

Smith, Earl The forests Cuba. Maria Moors Cabot Found. Publ. 1-98. 
1954. 

Steenis, van. Additional note Nothofagus. Jour. Arnold Arb. 35: 
266, 267. 1954. 

Stehlé, Henri. botanique agronomique des legumineuses autochtones 
exotiques des genres Canavalia, Clitoria Crotalaria aux Antilles Fran- 
caises. Revue Bot. Appl. Agr. Trop. 33: 490-517. N—D 1953. 

Steyermark, Julian Notes some roses the Gray’s Manual range. Rho- 
dora 56: My] 1954. 

Steyermark, Julian Una nueva especies Sickingia Venezuela. Bol. 
Venez. Ci. Nat. 112, 113. 1954. 

Svenson, Henry With Mr. and Mrs. Suydam Cutting Tibet: Plant notes, 

Traub, Hamilton Typification Amaryllis belladonna Taxon 
1954. 

Turrill, Garrya elliptica Bot. Mag. 170: pl. 220. 
1954. 

Turrill, Mapping the ranges and distribution taxonomic groups 
plants. Kew Bull. 1954: 59-64. 1954. 

Turrili, Penstemon strictus subsp. strictiformis Nevada}. 
Bot. Mag. 170: pl. 228. 1954. 

Van Royen, Notes Podostemaceae from British Guiana. 
Webbia 369-385. pl. 1-9. 1954. 

Whitaker, Thomas cross between annual species and perennial species 
Cucurbita. 12: 213-217. 1954. 

Wilbur, Robert synopsis Jatropha, subsection Eucurcas, with the deserip- 
tion two new species from Mexico. Jour. Elisha Mitchell Soe. 70: 
92-101. 1954. 

Wood, The Characeae Lake Mattamuskeet, North Carolina. Jour. 
Elisha Mitchell 70: 1954. 

Woodson, Robert correction Asclepias. Ann. Mo. Bot. Gard. 41: 261. 
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Yuncker, new ornamental Peperomia from Venezula. Brittonia 
61-63. 1954. 


Ecology 
(See also under Spermatophytes: Mason; under Palecbotany: Chaney) 


Archard, Howell Buell, Murray Life-form spectra four New Jersey 
pine communities. Bull. Torrey Club 81: 169-175. 1954. 

Buell, Murray F., Buell, Helen Small, John Fire the history 
Mettler’s woods Torrey Club 81: 253-255. 1954. 

Egler, Frank Philosophical and practical considerations the Braun-Blan- 
quet system phytosociology. Castanea 19: 1954. 

Ellison, Subalpine vegetation the Wasatch Plateau, Utah. 
Monog. 24: 89-184. 1954. 

James Hopkins, Harold Upland depressions mixed prairie. 
Trans. Kan. Acad. 57: 1954. 

Gibbens, Robert. Root and top development native Kansas legumes during 
first season growth. Trans. Kan. Acad. 57: 23-40. 1954. 

Heusser, Calvin Palynology the Taku glacier snow cover, Alaska and its 
significance the determination glacier regimen. Am. Jour. Sci. 252: 
291-308. 1954. 

Hinde, Howard Vertical distribution salt marsh phanerogams relation 
tide levels. Ecol. Monogr. 24: 209-225. 1954. 

Kelting, Ralph Effects moderate grazing the composition and plant 
production native tall-grass prairie central Oklahoma. 35: 
1954. 

Kendeigh, Charles. History and evaluation various concepts plant and 
animal communities North America. Ecology 35: 152-171. 1954. 

Moore, Spacing plant populations. Ecology 35: 222-227. 1954. 

Oosting, Henry Ecological processes and vegetation the maritime strand 
the southeastern United States. Bot. Rev. 20: 1954. 

Parker, Johnson. Environment and vegetation Tomer’s Butte the forest- 
grassland transition zone North Idaho. Am. Midl. Nat. 51: 539-552. 
1954. 

Pendleton, Robert Grundmann, Albert Use tracing some in- 
sect-plant relationship the thistle, undulatum. Ecology 35: 
187-191. 1954. 

Rice, Elroy Penfound, Wm. Plant succession and yield living plant 
material plowed prairie central Oklahoma. Ecology 35: 
1954. 

Shanks, Royal sampling trails Appalachian forest types. 
ogy 35: 237-244. 1954. 

Shantz, The place grasslands the earth’s cover vegetation. 
ogy 35: 1954. 

Shelford, Some lower Mississippi Valley flood plain communities: 
their age and elevation. Ecology 35: 1954. 

Sprague, al. Air temperature distribution the layer. 
Agron. Jour. 46: 1954. 

Stehlé, Henri Bruet, Edmond. Esquisse géologique évolution phytosoci- 
sur les sables sédimentation moderne Plage Grande 
Anse-Deshayes, Guadeloupe. Bull. Mus. Hist. Nat. [Paris] 25: 
1953. 
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Tresner, D., Backus, Curtis, Soil microfungi relation the 
hardwood forest continuum southern Mycologia 46: 
1954. 

Weaver, Bruner, Nature and place transition from true prairie 
mixed prairie. Ecology 35: 1954. 

Whittaker, H., Walker, Kruckeberg, The ecology serpentine 
soils. 35: 258-288. 1954. 


PALEOBOTANY 


Baxter, Robert The University Kansas collection fossil plants. The 
Dakota sandstone flora. Trans. Kan. Acad. 57: 41-47. 1954. 

Beyer, Arthur Some petrified wood from the Specimen Ridge area Yellow- 
stone National Park. Am. Midl. Nat. 51: 553-576. 1954. 

Chaney, Ralph new pine from the Cretaceous Minnesota, and its paleo- 
ecological significance. Ecology 35: 145-151. 1954. 

Delevoryas, Theodore Morgan, Jeanne. further investigation the mor- 
phology Anachoropteris clavata. Am. Jour. Bot. 41: [27 
Ap] 1954. 

Morgan, Jeanne Delevoryas, Theodore. anatomical study new 
and its bearing the morphology certain peti- 
oles. Am. Jour. Bot. 41: [27 Ap] 1954. 


MORPHOLOGY 
(including anatomy and cytology part) 


Abbe, Stein, The growth the shoot apex maize: embryogeny. 
Am. Jour. Bot. 41: 285-293. [12 My] 1954. 

Mittwer, Tod. Electron microscope studies nuclear 
changes Saccharomyces cervisiae during bud formation. Stain Tech. 29: 
121-125. 1954. 

Bierhorst, David The gametangia and embryo nudum. Am. 
Jour. Bot. 41: 274-281. [27 Ap] 1954. 

Buxbaum, Franz. Morphology cactus genera Bartschella. Cactus Suce. 
Jour. 26: 85-87. 1954. 

Girolami, Guido. Leaf histogenesis Linwm Am. Jour. 41: 
264-273. [27 Ap] 1954. 

Herr, The development the ovule and female gametophyte Tiarella 
cordifolia. Am. Jour. Bot. 41: 333-338. [12 My] 1954. 

Johnson, George Thomas. Ascogonia and spermatia Stereocaulon. Mycologia 
46: 339-345. 1954. 

Kaeiser, Margaret. Microstructure the wood Juniperus. Bot. 115: 
155-162. 1954. 

Reeve, Fruit histogenesis Rubus strigosus. tissues. Am. 
Jour. Bot. 41: 173-181. [27 Ap] 1954.” 

Ryder, Vera the morphology leaves. Bot. Rev. 20: 263-276. 1954. 

Sohns, Ernest Setaria: fascicle organization four species. Jour. Wash. 
Acad. 44: 1954. 

Sterling, Clarence. Vascularization normal and foliate Prunus 
laurocerasus. Bot. Gaz. 115: 196-199. 1954. 

Stern, William suggested classification for intercellular spaces. Bull. 
Torrey Club 234, 235. 1954. 
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Robert Leaf organization some woody dicotyledons from New 
Zealand. Am. 41: 186-191. [27 Ap] 1954. 
GENETICS 
(including cytogenetics) 
(See also under Fungi: Helton, Wheeler; under Stakman) 

Adams, Cross- and self-incompatibility relation seed-setting 
Bromus inermis. Bot. Gaz. 115: 1954. 

Allard, Shands, Inheritance resistance stem rust and pow- 
dery mildew stable spring wheats derived from 
timopheevi. Phytopathology 44: 266-274. 1954. 

Blakeslee, Albert The aging seeds and mutation rates. Ann. Acad. 
57: 488-490. [Ap] 1954. 

Coleman, Otto Stokes, The inheritance resistance stalk red rot 
sorghum. Agron. Jour. 46: 1954. 

Ford, Lee. cytogenetic comparison maize monoploid derivatives and inbreds. 
Agron. 46: 1954. 

Frey, al. Inheritance niacin, riboflavin and protein two oat crosses. 
Agron. Jour. 46: 1954. 

Jones, Jensen, Behavior the hairy-neck character wheat-rye 
hybrids. Agron. Jour. 46: 78-80. 1954. 

fungi relation problems infectious disease. Phytopathology 
44: 337-342. 1954. 

Keitt, Boone, Induction and inheritance mutant characters 
Venturia inaequalis relation its pathogenicity. Phytopathology 44: 
362-370. 1954. 

Lonnquist, McGill, Gametic sampling from selected zygotes 
breeding. Agron. Jour. 46: 147-150. 1954. 

Moseman, John Smith, Luther. Gene location three-point test and telo- 
half-chromosome fragment Agron. Jour. 
46: 1954. 

sorghum. Agron. Jour. 46: 1954. 

lems its pathogenicity. Phytopathology 44: 356-362. 1954. 

the upland cotton varieties AHA and half and half. Agron. Jour. 46: 
1954. 

duction. Agron. Jour. 46: 1954. 

Tulpule, Shrikrishma Hari. study genes maize. Am. Jour. 
Bot. 41: 294-301. [12 My] 1954. 

Yarnell, the vegetable crops. Monocotyledons. Bot. 
Rev. 20: 1954. 


PLANT PHYSIOLOGY 


Allison, Rufus al. Studies the photosynthetic reaction. Sodium 


formate and urea feeding experiments with Nostoc muscorum. 
Physiol. 29: 164-168. [Je] 1954. 
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Alvim, Paulo Havis, John improved infiltration series for study- 
ing stomatal opening illustrated with coffee. Plant Physiol. 29: 97, 98. 
[Mr] 1954. 

Arnold, William Davidson, The identity the fluorescent and delayed 
emission spectra Chlorella. Jour. Gen. Physiol. 37: 1954. 

Ashby, Wangermann, The effects meristem aging the morphology 
and behavior fronds Lemna minor. Ann. Acad. 57: 
[Ap] 1954. 

Avery, George Engel, Frederik. Total nitrogen relation age and posi- 
tion cells Avena coleoptile. Jour. 41: 310-315. [12 My] 

Beatty, Alvin Beatty, Jeanne Immediate effects 200 and 400 
X-radiation the microspores Tradescantia paludosa. Am. Jour. Bot. 
41: 242-250. [27 Ap] 1954. 

Biale, Jacob B., Young, Roy Olmstead, Alice Fruit respiration and ethy- 
lene production. Plant Physiol. 29: 168-174. [Je] 1954. 

Blake, Charles Shirley, Ray Oxidation, potentials, buffering, ash, and 
total solids peaches. Gaz. 115: 1954. 

Blake, Clara Niacin metabolism the corn seedling: the biosynthesis tri- 
gonelline. Am. Jour. 41: 231-238. [27 Ap] 1954. 

Brewer, device for continuous aeration and nutrient renewal entire 
plants under sterile conditions. Plant Physiol. 29: 196-199. 1954. 
Brown, John Some observations the reduction 2,3,5-triphenyitetrazolium 
chloride plant tissue influenced mineral nutrition. Plant Physiol. 

29: [Mr] 1954. 

Biinning, Erwin. Parental age and germinative characters the seeds. Ann. 

Christidis, Basil Seed vitality and other cotton characters affected the 
age seed. Plant Physiol. 29: [Je] 1954. 

Cottam, Walter Prevernal leafing aspen Utah mountains. Jour. Arnold 
Arb. 35: 239-250. pl. 1954. 

Crane, Frederick light activated accumulation niacin tomato leaf 
disks. Plant Physiol. 29: 188-190. [Je] 1954. 

Crasemann, Jean McEown. The Chytridiwm and 
Am. Jour. Bot. 41: 302-310. [12 My] 1954. 

Cummings, Jean. activity Chaetomium globosum against fungi. 
Mycologia 289-292. 1954. 

Darby, Richard Mandels, Inorganic nutrition Myrothecium ver- 
rucaria. Mycologia 46: 276-288. 1954. 

Eaton, Frank Ergyle, David Effects shade and partial 
levels and the growth, fruiting and fiber properties cot- 
ton plants. Plant Physiol. 29: 39-49. [Mr] 1954. 

pounds sunflower crown gall tissue cultures. Plant Physiol. 29: 
[Mr] 1954. 

Pang, Butts, Joseph Studies plant metabolism. III. Absorption, 
translocation and metabolism radioactive 2,4-D corn and wheat plants. 
Plant Physiol. 29: 56-60. [Mr] 1954. 
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Garren, Ralph, Remmert, Lemar Lawrence, Nancy Effects 2,4-D 
translocation and accumulation food materials the bean plant. Bot. 
Gaz. 115: 1954. 

Gibbs, Martin. The respiration the pea plant. Oxidation hexose phosphate 
and pentose phosphate cell-free extracts pea leaves Plant 
Physiol. 29: 34-39. [Mr] 1954. 

Higinbotham, Mika, The effect x-rays uptake and loss ions 
potato tuber tissue. Plant Physiol. 29: 174-177. [Je] 1954. 

Hinsvark, al. The extraction and estimation indole-3- 
acetic acid and its esters developing corn kernels. Plant Physiol. 29: 
107, 108. [Mr] 1954. 

Howell, Robert The inhibiting effect root tips the elongation excised 
Pisum cultured vitro. Plant Physiol. 29: 
1954. 

Hull, Herbert M., Went, Yamada, Noboru. Fluctuations sensitivity 
the Avena test due air pollutants. Plant Physiol. 29: 
1954. 

Jacobsen, Louis Ordin, Lawrence. Organic acid metabolism and ion absorption 
roots. Plant Physiol. 29: [Mr] 1954. 

Johnston, Brown, The effect light the oxygen metabolism 
the photosynthetic bacterium, Rhodospirillum rubrum. Plant Physiol. 
29: [Je] 1954. 

Leopold, Guernsey, Frances Auxin polarity the Coleus plant. 
Bot. Gaz. 115: 147-154. 1954. 

Leopold, Guernsey, Frances Flower initiation the Alaska pea. IT. 
Chemical vernalization. Am. Jour. Bot. 41: [27 Ap] 1954. 
Lewin, Joyce Silicon metabolism diatoms. Evidence for the role 
reduced sulfur compounds silicon utilization. Jour. Gen. Physiol. 37: 

1954. 

Liverman, Bonner, Biochemistry the response: the 
high-intensity-light reaction. Bot. Gaz. 115: 1954. 

McVeigh, Brown, William vitro growth Chlamydomonas chlamy- 
dogama Bold and Haematococcus pluvialis Flotow em. Wille mixed cul- 
tures. Bull. Torrey Club 81: 218-233. 1954. 

Magee, Wayne Burris, Fixation excised nodules. Plant 
Physiol. 29: 199, 200. [Je] 1954. 

Malavolta, Studies the nitrogenous nutrition rice. Plant Physiol. 29: 
98, 99. [Mr] 1954. 

Mandels, Metabolism sucrose and related oligosaccharides spores 
the fungus Myrothecium verrucaria. Physiol. 29: 18-26. [Mr] 
1954. 

Marth, Paul C., Preston, William Mitchell, John Growth-controlling ef- 
fects some quaternary ammonium various species plants. 
Bot. Gaz. 115: 200-204. 1954. 

Miller, Carlos The influence cobalt and sugars upon the elongation eti- 
olated pea stem segments. Plant 29: 79-82. [Mr] 1954. 

O’Kelley, Joseph Carr, Percy electron study the cell 
walls elongating cotton fibers, root hairs, and pollen.tubes. Am. Jour. 
41: [27 Ap] 1954. 

Pedersen, Seed production alfalfa related nectar production and 
honey bee visitation. Bot. Gaz. 115: 128-138. 1954. 
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Pelletier, Real Keitt, Venturia inaequalis (Cke.) Wint. VI. Amino 
acids sources nitrogen. Am. Jour. Bot. 41: 362-371. [12 My] 
1954. 

Phillips, Neal Myers, Jack. Growth rate Chlorella flashing light. 
Plant Physiol. 29: [Je] 1954. 

Phillips, Neal Myers, Jack. Measurement algal growth under controlled 
steady-state conditions. Plant Physiol. 29: 148-152. [Je] 1954. 

beta-emitting radioisotopes. Plant Physiol. 29: 60-63. [Mr] 

Pratt, Harlan Direct chemical proof ethylene production detached 
leaves. Plant Physiol. 29: 16-18. [Mr] 1954. 

Prevot, Ollagnier, Peanut and oil palm foliar diagnosis interrelations 

Price, Carl Thimann, Kenneth The estimation dehydrogenases 
plant tissue. Plant Physiol. 29: [Je] 1954. 

Ragai, Hassan Loomis, Respiration maize grain. Plant Physiol. 29: 
49-55. [Mr] 1954. 

Rappoport, Jacques. vitro culture plant embryos and factors controlling 
their growth. Bot. Rev. 20: 201-225. 1954. 

Reder, Ruth Odell, George Vitamin content turnip-green plants rela- 
tion growth. Plant Physiol. 29: 131-134. [Je] 1954. 

Rediske, Selders, The uptake and translocation yttrium 
higher plants. Am. Jour. Bot. 41: 238-242. [27 Ap] 1954. 

Richey, Frederick Dawson, Ray Thicker aleurone inadequate explana- 
tion for higher niacin sugary maize. Plant Physiol. 29: 
[Je] 1954. 

Ritchie, Don. Cytoplasmic damage caused gamma radiation Allomyces 
javanicus. Bot. Gaz. 115: 138-146. 1954. 

Robbins, William J., Hervey, Annette Stebbins, Mary and vita- 

Sax, Karl. The control tree growth phloem blocks. Arnold Arb. 35: 
251-259. pl. 1954. 

Schopmeyer, S., Mergen, Francois Evans, Thomas Applicability 
Poiseuille’s law exudation oleoresin from wounds slash pine. 
Plant Physiol. 29: 82-87. 1954. 

Scott, George Hayward, Hugh Evidence for the presence separate 
mechanisms regulating potassium and sodium distribution lactuca. 
Jour. Gen. Physiol. 37: 1954. 

Sen, Burma, study with paper chromatography the amino 
acids legume nodules. Gaz. 115: 185-190. 1954. 

Sequeira, Luis Steeves, Taylor Auxin inactivation and its relation leaf 
drop caused the fungus Omphalia flavida. Plant 29: 
[Mr] 1954. 

Shaw, Leaf and air temperatures under freezing conditions. Plant 
Physiol. 29: [Mr] 1954. 

Shrift, Alex. Sulfur-selenium antagonism. Antimetabolite action selenate 
the growth Chlorella vulgaris. Am. Jour. Bot. 41: [27 
Ap]. II. Antimetabolite actions seleno-methionine the growth 
Chlorella vulgaris. 345-352. [12 My] 1954. 
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Simmonds, Austin O., Johnson, Gestur Schaal, Comparative effects 


some related compounds, and other chemicals suberization 


potato tubers. 


1954. 


metabolism Fusarium roseum. 


1954. 


Bot. Gaz. 115: 1954. 
Sinclair, Walton Crandall, Paul Polyuronide fraction and soluble and 
insoluble carbohydrates orange peel. 


Bot. Gaz. 115: 


Sisler, Hugh Cox, Carroll Effects tetramethylthiuram disulfide 
Am. Jour. Bot. 41: 338-345. [12 My] 


Smith, James The development chlorophyll and oxygen-evolving power 


etiolated barley leaves when illuminated. Plant Physiol. 29: 


[Je] 1954. 


protochlorophyll chlorophyll etiolated barley leaves. 
29: 135-143. [Je] 1954. 


tions. Plant Physiol. 29: [Je] 1954. 


Smith, James Benitez, Allen. The effect temperature the conversion 


Plant Physiol. 


Spikes, John al. Recording oxidation-reduction potentials plant prepara- 


Taylor, George The effects three levels magnesium the nutrient-ele- 


ment composition two inbred lines corn and their susceptibility 
Plant Physiol. 29: 87-91. [Mr] 1954. 


Helminthosporium maydis. 


Physiol. 29: 190-194. [Je] 1954. 


lings oats and peas. 


and Jour. Gen. Physiol. 37: 575-588. 1954. 


tion deficiency symptoms and yield. 


1954. 


protein plant mitochondria. 


Teas, Howard vitamins starchy and sugary maize endosperms. Plant 


Thomson, Betty The effect light cell division and cell elongation seed- 
Am. Jour. Bot. 41: 326-332. [12 My] 1954. 
Tolbert, Zill, Photosynthesis protoplasm extruded from Chara 


Plant Physiol. 29: [Mr] 


Webster, George energy dependent incorporation amino acids into the 
Plant Physiol. 29: 202, 203. [Je] 1954. 


acid photosynthesis and respiration. 
[Mr] 1954. 

Wiggans, Samuel Growth and organ formation callus tissues derived from 
Am. Jour. Bot. 41: 321-326. [12 My] 1954. 
Woodhams, Dorothy Kozlowski, Theodore Effects soil moisture stress 
carbohydrate development and growth plants. 


Daucus carota. 


316-320. [12 My] 1954. 


Yamada, Noboru. Auxin relationships the rice coleoptile. 
92-96. [Mr] 1954. 


PHYTOPATHOLOGY 
(See also under Fungi: Karling; under Genetics: Allard Shands; Coleman Stokes; 


Plant Physiol. 29: 


Am. Jour. Bot. 41: 


Plant Physiol. 29: 


Keitt; Keitt Boone; Rowell Devay; under Plant Physiology: Taylor) 


Anderson, The aster ringspot virosis central Florida. 
44: 87-92. 1954. 
Anderson, Two muskmelon mosaic virus strains from central Florida. 


Phytopathology 44: 371-374. 1954. 


Phytopathology 44: 198-202. 1954. 


Phytopathology 


Anderson, Two watermelon virus strains from central Florida. 
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Aoshima, Kiyowo. Decay beech wood the haploid and diploid mycelia 
Elfvingia applanata. Phytopathology 44: 260-265. 1954. 

Atkins, Lewis, Rhizoctonia aerial blight soybeans Louisiana. 
Phytopathology 44: 215-218. 1954. 

Boosalis, Michael Hessian fly relation the development crown and 
basal stem rot wheat. Phytopathology 44: 224-229. 1954. 

Pam., King and Bakke and victoriae Meehan and Murphy oats. 
Agron. Jour. 46: 1954. 

Cook, Reaction Lycopersicon species regional isolates Septoria 
lycopersici. Phytopathology 44: 374-377. 1954. 

Diachun, Stephen Troutman, Joseph. Multiplication Pseudomonas tabaci 
leaves burley Nicotiana longiflora, and hybrids. Phytopathol- 
ogy 44: 186, 187. 1954. 

Drolsom, Dickson, Seedling and mature plant inoculation sudan 
grass with Helminthosporium turicum. Phytopathology 44: 188-192. 
1954. 

Futrell, Dickson, The influence temperature the development 
powdery mildew spring wheat. Phytopathology 44: 247-251. 
1954. 

Gilmer, M., Moore, Duain Keitt, X-disease virus: Host range 
and pathogenesis chokeberry. Phytopathology 44: pl. 

Hildebrand, Relative stability fire blight bacteria. Phytopathology 
44: 192-197. 1954. 

Horner, Pathogenicity Verticillium isolates peppermint. Phyto- 
pathology 44: 239-242. 

Johnston, Hansing, Kansas phytopathological notes: 1952. 
Trans. Kan. Acad. 57: 1954. 

Karling, John The galls modioliensis. Torrey Club 81: 
199-209. 1954. 

Kilpatrick, A., Hanson, Dickson, Root and crown rots red 
clover and the relative prevalence associated fungi. Phyto- 
pathology 44: 252-259. 1954. 

Luke, Connell, Studies soil organisms. II. Bacteria 
and fungi Pythiwm arrhenomanes soils 
Louisiana. Phytopathology 44: 377-379. 1954. 

MacCarthy, Aphid transmission potato leafroll virus. Phytopathol- 
ogy 44: pl. 1954. 

Muntafiola, Maria. study newly identified pepper disease the Americas. 
Phytopathology 44: 233-239. 1954. 

Nielson, Mervin Jones, Laurence Insect transmission western-X- 
little-cherry virus. Phytopathology 44: 218, 219. 1954. 

Padhi, Snyder, William Stemphylium leaf spot Phytopathol- 
ogy 44: 175-180. pl. 1954. 

Plakisas, Spot anthracnose Chinese holly. Mycologia 46: 346-353. 
1954. 

Rich, Saul. deposition and tenacity fungicides. Phytopathology 

203-213. 1954. 
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Schneider, The effect purines, purine analogs and related compounds 
the multiplication tobacco mosaic virus. Phytopathology 44: 
1954. 

Simons, The temperature and stage growth the crown 
rust reaction certain varieties oats. Phytopathology 44: 221-223. 
1954. 

Stakman, Recent studies wheat stem rust relation breeding resist- 
ant varieties. Phytopathology 44: 1954. 

Sylvester, Edward Yellow-net virus disease tomato. Phytopathology 44: 
219, 220. 1954. 

White, Philip Millington, The structure and development woody 
tumor Picea glauca. Am. Jour. 41: 353-361. [12 My] 
1954. 

virus. Phytopathology 44: 230-233. 1954. 


GENERAL BOTANY 
(including Biography) 

Anderson, Edgar. Henry Shaw—a pictorial biography. Mo. Bot. Gard. Bull. 
42: 1954. 

Chrisman, Pattie Hamilton Gamble. Castanea 19: 21-24. port. 
1954. 

Coker, John Matthews, Velma William Chambers Coker. Mycologia 
46: 372-383. 1954. 

Howell, John Thomas. Alice Eastwood 1859-1953. Taxon port. 

Keitt, Fulton, James Johnson 1886-1952. Phytopathology 44: 
335, 336. port. 1954. 

Payette, Albert. Calendrier phénologique 1935 Nat. Canad. 81: 
53-58. Mr-Ap [My] 1954. 

Phillips, John. tribute Frederic Clements and his ecology. 
35: 114, 115. 1954. 

Pool, Raymond Frederic Edward Clements. Ecology 35: 109-112. port. 
1954. 

Pound, Roscoe. Frederic Clements knew him. Ecology 35: 112, 113. 
1954. 


Rickett, Materials for dictionary botanical Bull. Torrey 
Club 81: 1954. 

Schultes, Richard Evans. narcotic morning-glory Part II. Revista Soc. Cub. 
10: 101-107. 1953. 14-23. Ja—Mr. 1954. 

Young, Vernon The Frederic Clements memorial. Ecology 35: 116. 
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Names contributors are printed Names new genera, species, 
ties, forms and combinations are printed bold face. Numbers italic refer page 
which the name listed synonym. Numbers bold face refer pages 
the name accompanied description illustration. 


Abies, 340; amabilis, 83; lasiocarpa, 

Acer, 458; interior, 33; Negundo, 21; Ne- 
gundo subsp. interius 

213 

Achillea Millefolium, 24, 

Acisanthera 392 

Actaea rubra, 

Actinidia, 213 

Adelia ovata, 360 

Adiantopsis radiata, 393 

Adiantum, 393; capillus-veneris, 393, 396; 
feei, 393 

Adlumia fungosa 

Aeginetia, 213 

Aextoxicon, 213 

Agave, 391 

Agoseris scorzoneraefolia, 248 

Agrimonia gryposepala, 

Agropyron, 251; repens, 92, 152 

Agrostis bore 245; gigantea, 31; palus- 
tris, 20, 

Akania, 213 

Akanthomyces aranearum, 493 

Alangium, 213 

Alaria, 314 

Alectoria ochroleuca, 243; pubescens, 243 

Alisma plantago, 154; reinformis, 154; 
triviale, 

Allium cepa, 128; odorum, 297 

Allomyces, 116; javanicus, 115, 117 

Alnus rugosa, 462 

Aloe, 311; aristata, 309, 311 

Alopecurus, 319; 23; alpinus, 315, 
320 

Alpine fir Taku Glacier, Alaska with 
notes its postglacial migration the 
territory, 

Alsophila, 368 

Alternaria, 402, 403, 404; solani, 402, 404; 
tenuis, 401, 402, 403, 404 

Althaea rosea, 201, 202, 203, 

Alyssum calycinum, 

Amanita, 517 

Amaranthus graecizans, 

Amborella, 213 

Ambrosia coronipifolia, 32; trifida, 24, 

Ammophila breviligulata, 


204, 205, 207 


24; 


Anacharis densa, 309 


Anadyomene, 


Andraea rupestris, 244 

Andromeda 461, 462 

Andropogon, 251, 340; Gerardi, 32; ischae- 
mum, 128; scoparius, 32, 

Anemone canadensis, 23; cylindrica, 

Angiosperms, World families for, 210 

Antennaria isolepis, 248; media, 248; 
megacephala, 248; microphylla, 32; pal- 
lida, 248 

Anthurium chiapense, 391, 396; 
num, 391, 396; scandens, 393 

Apios americana, 156 

Aplectrum hyemale, 349 

Apocynum androsaemifolium, 23, 

Aptandra, 213 

Aquilegia, 365; canadensis, 23, 460 

Arabis divaricarpa, 

Arachis hypogaea, 123 

Aralia nudicaulis, 21, 

215 

Arceuthobium pusillum, 92, 461 

Life form spectra four New 
Jersey Pitch Pine Communities, 169 

Arctagrostis latifolia, 315, 320 

Arctoa 244; fulvella, 244; starkei, 
244 

Arctophila fulva, 315, 320 

Ardisia, 390, 396 

Arenaria patula, 455 

Arenaria patula Pennsylvania, 455 

Argentina Anserina, 20, 

Aristida tuberculosa, 

Armillaria mellea, 517 

Arnica 248; latifolia, 248 

Artemisia, 24; arctica, 240, 248; biennis, 
31; frigida, 32; glauca, 32; 

Arthrobacter, 218 

Arthrostemma parvifolium, 392, 397 

Asclepias curassavica, 392; 20; 
speciosa, 

Ascochyta gossypii, 457 

Ascyrum hypericoides, 390, 394, 397 

Aspergillus, 460; niger, 402; 
402; quadrilineatus, 402 

Asplenuim, 66, 396; ebenoides, 91; finlay- 
sonianum, 66; tuerckheimii, 393; platy- 
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neuron, 92; rota-muraria, 
manes, 251 
Aster, 156, 251; ciliolatus, 251; cordifolius, 
251; divaricatus, ericoides, 20, 28, 31, 
32; laevis, 22, 32; praealtus, 26, 28; 
ptarmicoides, 28; simplex, 22, 
Asteranthus, 213 
Astragalus, 285, 514 
Athyrium filix femina subsp. cyclosorum, 
245 
Atriplex hastata, 
Austrobaileya, 213 
Avena, 458 
Avicennia, 213 
amaranthoides, 23, 
Bacidia flavovirescens, 243 
Bacopa lacertosa, 392, 396 
C.: further study the 
chromosome morphology some species 
Trillium, 68. Temperature effects 
upon the rate nuclear division root 
tips Trillium sessile L., 414 
Baptisia, 284 
Barbarea orthoceras, 
Barbeya, 213 
Gity E.: Pioneer plant geography 
(Review), 469 
Barringtonia, 213 
Bartramia 244 
Bartsia, 194 
Beckmannia syzigachne, 
Begonia, 391; pinetorum, 391 
tology Xanthisma D.C, 
Differences the chromosome number 
root and shoot, 489 
Betula nana, 314 
Bidens vulgata, 25, 28, 
Henry M.: The secret the 
green thumb (Review), 466 
Blephariglottis (Habenaria) cristata, 363 
Bletia purpurea, 392, 396 
Boltonia asteroides, 
Bomarea acutifolia, 391 
Boodlea, 
Borgesenia, 
Botanical literature, Notes recent, 364 
Botanical terms, Materials for diction- 
ary of, 188 
Bouteloua gracilis, 251 
Bouvardia longiflora, 390 
Bracharia distachya, 151, 153, 154 
Brachythecium salebrosum, 244 
Bretschneidera, 213 
Brickellia Kellermanii, 390, 397 
Brown, A.: Fossil plants the 
florissant beds, Colorado (Review), 155 


Brown, WALTER V.: preliminary study 
the staining plant cells 
zolium chloride, 127 

Brunonia, 213 

Bryum cuspidatum, 244 

Buchnera mexicana, 392, 396 

Buddleia, 213 

HELEN F.: The web life 
view), 470 

BUELL, Murray F., HELEN BUELL AND 
SMALL: Fire the history 
Mettler’s woods, 253 

Bunchosia lanceolata, 390 

Byblis, 213 

Cacalia, 391 

Calamagrostis, 340; canadensis, 20, 23; 
candensis subsp. langsdorfii, 245; 
pansa, 20, 27, 

Calianthe mexicana, 392 

Calla palustris, 462 

Calliandra grandiflora, 390; Houstoniana, 
390 

Callierganella schreberi, 244 

Callirrhoe involucrata, 200 

Cellisia monandra, 391 

363; pulchellus, 91, 363 

Calystegia sepium, 21, 22, 25, 

Camelina microcarpa, 

Campanula lasiocarpa, 248; rotundifolia, 

Camptosorus rhizophyllus, 

Capsella Bursa-pastoris, 

Capsicum annuum, 400, 401, 402, 403 

Cardamine bellidifolia, 246 

Carex aenea, 246; anthoxanthea, 245; as- 

siniboinensis, 22; atherodes, 28, 31; 

eryptolepis, 91; flava, 91, 461; lache- 

246; macrochaeta, 246; nardina, 

245; nigricans, 246; 246; pri- 

bylovensis, 246; pyrenaica, 245; pyrena- 

ica subsp. micropoda, 246; scirpoidea, 

245; spectabilis, 246; trisperma, 462 

CARLSON, MARGERY C.: Floral elements 
the Pine-Oak-Liquidambar forest 

Montebello, Chiapas, Mexico, 387 

Carpenterella, 152 

Caryopsis some Indian millets, 288 

Cassiope, 319; lycopodioides, 247; merten- 
siana, 240, 241, 247; stelleriana, 
247; tetragona, 247, 313, 315, 320 

Castilleja arvensis, 392, 398 

Catopsis, 396; Hahnii, 393; nitida, 393 

Cavendishia crassifolia, 390 

Ceanothus coeruleus, 390 

Celtis pumila, 


Cenchrus, 92; pauciflorus, 92; tribuloides, 
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Cerastium Beeringianum, 315, 320; nutans, 

Ceratodon purpureus, 244 

Ceratophyllum, 30; demersum, 

Ceratozamia, 512 

213 

Cetraria delisei, 317, 320; 243; 
nigricans, 243; nivalis, 243 

Chaetomorpha, 76, 80, 81; aerea, 77; dar- 
winii, 

Chamaedorea, 390, 395 

Chamaenerion angustifolium, 22, 

Chamaepericlymenum canadense, 

CHAPMAN, J.: The Siphonocladales, 

Chara, 

Cheilanthes, 396; marginata, 393; notho- 
laenoides, 393 

Chelone glabra, 156 

Chemaphila maculata, 392 

Chenopodium, 26, 458; album, 24, 25, 31; 
gigantospermum, 24, 31; glaucum subsp. 
salinum, 25, 26; rubrum, 

Chile, Internal contamination of, 400 

Chimaphila, 398; maculata, 397 

Chingithamnus, 213 

Chiococca phaenostemon, 390 

Chiogenes, 212 


Chlamydomonas, 221, 222, 223, 224, 225, 
226, 227, 228, 229, 230, 231, 232, 233, 


366, 458; chlamydogama, 218, 219, 221, 


225, 229, 232 


Chlamydomonas Chlamydogama Bold and 
em. 


Wille, 218 
Chlorella, 457 
Chloris, 251 


Chromosome morphology some species 


Trillium, 


Chromosome numbers and morphology 


Habranthus and Zephyranthes, 141 
Chroolepus umbrinum, 177 
Chrysanthemum, 252 


CHRYSLER, A.: preliminary checklist 
Jamaican pteridophytes (Review), 


367 
Chrysopsis Ballardi, 
Chrysosplenium tetrandrum, 317, 320 


M.: College botany (Re- 


view), 468 
Cicuta maculata, 
latifolia, 204 
Circaeaster, 213 


Cirsium arvense, 25, 28, 31; Flodmani, 


Cladium jamaicense, 392 
Cladoderris dendritica, 425 


243; carneola, 243; chlorophaea, 243; 


coccifera, 243; cornuta, 243; deformis, 
243; 243; gracillis, 243; gra- 
cilis forma aspera, 243; gracilis var. 
chordalis, 243; gracillis var. dilatata 
forma anthocephala, 243; lepidota, 243; 
macrophyllodes, 243; mitis, 244; rangif- 
erina, 244; verticillata forma evoluta, 
244 
Cladophora, 76, 78, 80, 81; glomerata, 79; 
herpesitca, 78; lyallii, 78; membranacea 
var. repens, 78; verticillata, 
Cladophoropsis, 76, 78, 80, 81; membra- 
nacea, 
Cladosporium herbarum, 402 
Clarkia, 252 
Claytonia caroliniana, 461 
Clematis ochroleuca, 
Clethra, 394; Carlsoniae, 390 
Clusia Salvinii, 390 
officinalis, 314, 320, 321; 
cinalis subsp. arctica, 317 
GERALD E.: Chromosome numbers and 
morphology Habranthus and Zephy- 
ranthes, 141 
Columnea guatemalensis, 391, 396 
Comandra Richardsiana, 
Comarum palustre, 20, 
Connarus, 396; stenophyllus, 390 
boreale, 244 
Convallaria majalis, 157 
Cooperia, 129; pedunculata, 128, 129, 130 
179, 181, 184, 185, 186; aro- 
matica, 182; brasiliensis, 184; canime, 
182; chodatina, 185; confertifolia, 185; 
coriacea, 180; coriacea var. macrophylla, 
180; depilis, 185; duckei, 183; elliptica, 
181; epunctata, 184; fissicuspis, 186; 
glycycarpa, 179; guianensis, 182; gyno- 
hirsuta, 179, 181; hymenaefolia, 185; 
laevis, 185; langsdorfii, 181, 183; langs- 
dorfii var. glabra, 183; var. 
grandifolia, 183; var. 
183; magnifolia, 184; malmei, 179; mar- 
ginata, 180, 185; martii, 180; multi- 
juga, 181; oblongifolia, 181; oblongi- 
folia var. comosa, 181; officinalis, 183; 
panamensis, 183; paupera, 183; pubi- 
flora, 182; trapezifolia, 182 
Copaifera, Further studies the new 
world species of, 179 
Cordyceps, 492, 493, 499, 500; arachnei- 
cola, 492; 495; arachnophila, 500; 
ceroides, 492, 497, 499; cylindrica, 492, 
494, 495; engleriana, 492, 493, 495; 
flavo-viridis, 495, 500; gigantea, 500; 
gonylepticida, 500; grenadensis, 492, 
496, 499, 500; ignota, 492, 496, 497; 
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montagnei, 500; singeri, 492, 498, 499, 
500; 492, 494, 495; wittii, 
499 

Cordyceps spiders, Species of, 492 

Eart L.: Wild flowers western 
Pennsylvania and the upper Ohio basin 
(Review), 471 

Coris, 213 

Cornus, 394; canadensis, 83; disciflora, 
390, 397; florida, 333; stolonifera, 

Corydalis sempervirens, 461 

Corylus americana, 

Cranchis sylvatica, 392 

Crocynia neglecta, 244 

Cross-karyogamy and segregation 
homothallic fungus, 

Crotalaria purshii, 394; purshii var. poly- 
phylla, 391 

Crusea calocephala, 392 

Crypteronia, 213 

Cryptogramma crispa subsp. acrostichoides, 
245 

Ctenitis, 368 

Cuphea, 391; calophylla, 391, 396; cartha- 
genensis, 391; mimuloides, 392; pineto- 
rum, 391 

Cupressus, 177, 512 

Curtis, JoHN T.: Annual 
rate flower production native 
Cypripediums during two 340 

Curvularia, 402; lunata, 402 

368; mexicana, 392, 397, 398; 
sinuata, 

Cynoctonum Mitreola, 392 

Cynodon dactylon, 149, 150 

Cynometra, 186 

Cyperus odoratus, 513; Schweinitzii, 

Cupripedium, 340, 346, 348, 351; acaule, 
349; andrewsii, 340, 345, 346, 347, 348; 
arietinum, 340, 346, 348, 350; calceolus, 
341, 349; candidum, 340, 341, 343, 344, 
345, 346, 347, 348, 350, 351; favilleanum, 
340, 345, 346, 347, 348; parviflorum, 340, 
346, 347, 348; pubescens, 21, 340, 341, 
343, 345, 346, 347, 348, 349, 350, 351; 
reginae, 340, 341, 343, 346, 348, 349, 461. 

Cyrtanthus, 145 

Custopteris bulbifera, 91; fragilis, 245 

factors living epidermal 
304 

Cytology Xanthisma texanum, 489 

Dacrymyces, 300, 302, 331; abietinus, 338; 
fuscominus, 300; minor, 300; nigres- 
cens, 300; pallidus, 300, 302, 303 

Dacrymyces, new, 300 

Dactylis glomerata, 

Dalea, 391 


Dama virginiana, 363 

Daphniphyllum, 213 

Davidsonia, 213 

Declieuxia fruticosa var. mexicana, 392 

Degeneria, 

Delphinium belladonna, 252 

Richardsonii, 24, 

Desfontainea, 213 

Desmodium, 391; angustifolium, 391 

Dianthus, 212 

Diaphragm the base the internode 
Ephedra coryi, Origin and development 
of, 123 

Dichanthium annulatum, 150, 151, 152, 153 

Dichea glauca, 393; neglecta, 393 

Dichromena ciliata, 392 

Diclidanthera, 213 

Dicranella heteromalla, 156 

Dicranopteris pectinata, 393 

Dicranoweisia crispula, 244 

Dicranum elongatum, 318 

Dictyosphaeria, 78; favulosa, 

Dictyostelium, 366 

Didierea, 213 

Dioncophyllum, 213 

Dipentodon, 213 

Diplazium, 368, 393 

Ditrichum 244 

Doryopteris, 

Draba exalata, 246; nemorosa, 

DRECHSLER, CHARLES: Production aerial 
arthrospores Harposporium bysmato- 
sporum, 411 

215 

Drosera brevifolia, 391, 396; intermedia, 
91; rotundifolia, 462 

Dryas, 319; integrifolia, 317, 320 

Dryopteris, 368, 396; austriaca, 245; frag- 
rans, 245; oligophylla, 393 

Dupontia Fisheri, 317, 320 

Dwyer, Further studies the 
new world species Copaifera, 179 

Dysphania, 213 

Echinochloa, 297; frwmentacea, 288 

Echinocystis lobata, 

Echinodorus ranunculoides, 154 

Eclipta alba, 513 

Eimeria schubergi, 360 

Elaphoglossum, 61, 62, 66, 67, 393; car- 
denasii, 62, 63, 64, 65, 66, 67; crinitum, 
66; guatemalense, 65; reticulatum, 66; 
unduavense, 65; villosum, 

Eiaphoglossum, Bolivian unique leaf 
structure, 

Elatostemma sinuatum eusinuatum, 297 

Eleagnus commutata, 

Eleocharis, 91; rostellata, 
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Elephantopus mollis, 392 

Elodea, 311 

Elymus, 251; hirsutiglumis, 20, 

Elytrigia dasystachya, 22, 33; repens, 20, 
23, 26, 28; Smithii, 

Empetrum nigrum, 240, 247 

Endodesmidium, 355, 356, 357, 360, 361; 
formosum, 357, 358, 361 

358, 359 

Ephedra, 123, 512; altissima, 123; coryi, 
123, 124, 125 

Ephedra coryi, The origin and development 
the diaphragm the base the in- 
ternode of, 123 

Epidendrum coriifolium, 393; 
392; nocturnum, 393, 396; polybulbon, 
393; ramosum, 393; rhyncophorum, 393, 
397 

Epilobium adenocaulon, 25, 28; anagallidi- 
folium, 247; angustifolium, 247; 
folium, 247 

Epimedium rubrum, 460 

Epiphyllum crenatum, 393 

Equisetum, 123, 396, 460; arvense, 23; 
myriochaetum, 392; pratense, 23; varie- 
gatum, 245 

Eragrostis, 405, 410; 406, 410; 
glandulosa, 410; glandulosa, 
suta, 407, 410; intermedia, 405, 410; 
lehmanniana, 405; oreophila, 407, 409, 
410; oxylepis, 410; pectinacea, 405; per- 
plexa, 409, 410; pilosa, 410; praeter- 
missa, 408, 410; 92; Tracyi, 
409, 410; trichocolea, 410; yucatana, 
406, 410 

Eragrostis (Gramineae) North and 
Middle 405 

Erica 366 

Erigeron humilis, 248; 248; 
philadelphicus, 20, 28, 

Eriocaulon Schiedeanum, 392, 396; 
angulare, 

Eriophorum angustifolium, 317, 320; 
461; Scheuchzeri, 317, 320 

Eriosema crinitum, 391; diffusum, 391 

285 

Eryngium, 217; nudicaule, 217; Rambo- 
anum, 215, 216, 217 

Eryngium (Umbelliferae), new species 
of, 215 

Euchlaena, 297 

Eucommia, 213 

Eupatorium, 251; fistulosa, 156; glandu- 
251; ligustrinum, 390; macula- 
tum, 25, 156; Oerstedianum, 390, 397; 
purpurea, 156; Tuerckheimii, 390 

Euphorbia, 391; brasiliensis, 391; cyparis- 
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sias, 251; 513; glyptosperma, 24, 
32; lancifolia, 391; scabrella, 391 

Eupomatia, 213 

Eusynchytrium, 358 

329, 333; alba, 333; cartilaginea, 
333; cystidiata, 331, 333, 337; fragilis, 
533, 334; glandulosa, 332; 
338; tomentosa, 333 

358, 359 

Davip: New stations for Habena- 
ria integra Burlington County, New 
Jersey, 363 

Fagopsis longifolia, 155 

Fagus, 350; grandifolia, 92; sylvatica, 458 

Festuca 245 

Field trip reports, 91, 156, 460, 513 

Floral elements the Pine-Oak-Liqui- 
dambar forest Montebello, Chiapas, 
Mexico, 387 

Flower production native Cyprepediums, 
Annual fluctuation rate of, 340 

Fomes, 157 

Frankenia, 212 

Fraxinus, 349; americana, 91; pennsyl- 
20, 

Fuchsia, 215 

Fuirena pumila, 156; simplex, 392; squar- 
rosa, 

Fumaria, 194 

Fungi associated with internal 
tion sun-dried Chile New Mexico, 
400 

Fusarium, 402, 404, 459; moniliforme, 402; 
oxysporum forma lini, 459; roseum, 401, 
402 

Galeopsis bifida, 

Galium triflorum, 21, 

Galls Synchytrium modioliensis, 199 

Gaultheria, 212; Hartwegiana, 390, 396 

Gentiana crinita, 92; glauca, 247 

Geum calthifolium, 247; var. cili- 
atum, 

Gilia, 252 

Ginkgo, 509, 512; biloba, 509 

Ginkgo, Germination pollen under sterile 
conditions, 509 

Glaux maritima, 

Gleichenia, 368 

Gloeotulasnella, 329, 335, 338; caroliniana, 
332; hyalina, 337, 338; papillata, 335, 
337 

Glyceria grandis, 

391 

Godmania aesculifolia, 390, 394 

Goodyera pubescens, 349 

Gossypium 204 

Govenia, 392 
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Grammitis, 368 

Gratiola aurea, 

Greyia, 213 

Grindelia perennis, 24, 

Griselinia, 215 

Grossularia oxycanthoides, 

Growth the main apices excised to- 
mato roots, 447 

Growth patterns excised tomato roots, 
440 

Guepiniopsis alpinus, 335; chrysocomus, 
335; minuta, 334, 337; occidentalis, 334, 
335; torta, 334 

Guibourtia, 179, 185 

GUNCKEL, E.: Growth and differentia- 
tion plants (Review), 464 

GUNDERSEN, ALFRED: families for 
angiosperms, 210 

Gunnera, 215 

flavin, thiamine, niacin and acid 
plants Northern Alaska, 
313 

Habenaria, 351; blephariglottis, 91, 364; 
ciliaris, 91, 364; 392; cristata, 
364; dilatata, 349; flava, 349; hyper- 
borea, 349; integra, 91, 363, 364; lacera, 
349; viridis var. bracteata, 349 

Habranthus, 141, 142; Andersoni, 141, 142, 
145, 146; Andersoni var. rosea, 141, 
143, 146; Andersoni var. texanus, 
142, 143, 145, 146, 147 

and Zephyranthes, Chromo- 
some numbers and morphology in, 

Hackelia americana, 

Haematococcus, 221, 222, 223, 224, 225, 
226, 227, 228, 229, 230, 231, 232, 233; 
pluvialis, 218, 219, 221, 225, 229, 232 

Halicystis, 

Harposporium anguillulae, 413; bysmato- 
sporum, 411, 412 

Harposporium bysmatosporum, Production 
aerial arthrospores by, 411 

Harvey, H., New entities North 
and Middle America eragrostis (Grami- 
neae), 405 

Hauya Heydeana, 390 

Hebenstretia, 194 

Hecistopteris pumila, 

Heleocharis acicularis, 25; macrostachya, 
28; palustris, 20, 25, 

Helianthus, 457; 32; sub- 
rhomboideus, 

329, 332, 333; intermedia, 
332; lagerheimi, 338; longispora, 332, 
223; parasitica, 332, 333; terminalis, 
329, 331, 332 


Helictotrichon Hookerii, 

Heliopsis buphthalmoides, 391; scabra, 

Helleborus, 194 

Hemionitis, 

Hemitelia, 368 

Hepatica, 194 

Heracleum lanatum, 

chodendroxylon Beckii Gen. Sp. 
from the tertiary Oregon, 118 

Heuchera glabra, 247 

J.: Alpine fir Taku Glacier, 
Alaska, with notes its postglacial mi- 
gration the territory, 83; Nunatak 
flora the Juneau Ice Field, Alaska, 
236 

esculentus, 201, 202, 204; syria- 
cus, 204; trionum, 204 

Hieracium abscissum, 391 

Hierochloé alpina, 240, 245; odorata, 

Hippochaete laevigatum, 23, 

vulgaris, 

Colorado (Review), 513 

Hoffmania Carlsoniae, 392 

JOHN P.: Studies Streptemyces 
scabies, 

fungus, Cross-karyogamy and 
segregation in, 

rajmahalense, 121 

Honckenya peploides, 314 

Hordeum jubatum, 23, 25, 

Hormiscia, 

Hormodendrum, 402, 404; cladosporioides, 
401, 402 

los Alrededores Buenos Aires (Re- 
view), 255 

Hua, 213 

Hudsonia tormentosa, 461 

Humulus americanus, 

Hydrocotyle mexicana, 392 

crateriformis, 434 

Hymenophyllum polyanthos, 393 

Hymenostilbe, 493; aranearum, 493 

Hypericum gymnanthum, 391; perforatum, 
157 

decumbens, 391 

Hyptis conferta, 391, 397; mutabilis, 391, 
394 


Ilex, 212 

Illicium, 213 

Impatiens capensis, 24, 204; pallida, 461 

Index American botanical literature. 
159, 259, 371, 473, 519 

Inga, 390 
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ra, 


and 


ides, 


um, 


91, 


re, 


Intercellular spaces, suggested classifi- 
eation for, 234 

Ipomaea pandurata, 

Celosia, 391 

Iris, 252; versicola, 462 

495; atypicola, 495; gigantea, 500 

Iva frutescens, 513; 24, 

Jacquiniella leucomelana, 393 

Jola, 332 

Juglans, 123 

Juncus, 197; balticus var. littoralis, 20, 23, 
26; bufonius var. halophilus, 25, 26; 
caesariensis, 91, 364; drummondii, 246; 
Dudleyi, 23; macer, 20; mertensianus, 
246; nodulosus, 20; Torreyi, 

Juniperus, 252, 394, 398, 512; comitana, 
390 

Kalmia polifolia, 461 

JOHN The galls Synchy- 
trium modioliensis, 199; Possible rela- 
tionships and phylogeny Synchytrium, 
353 

B., AND JOHN MIDDLE- 
TON: Funnel-leaf spinach induced 
2,4-D, 137 

Key, Annotated the Nitelleae North 

Kochia Scoparia, 

Kohleria Deppeana, 391, 397 

Lactobacillus arabinosus, 318 

Lactuca pulchella, 25, 31; sativa, 105, 106; 
serriola, 104, 105, 106, 107, 108, 109 

340; laricina, 346, 462 

Lathyrus maritimus, 28; palustris, 

Lecanora dispersa, 244; gelida, 244 

Ledum groenlandicum, 314 

Appison E.: Growth the main 
apices excised tomato roots, 447; 
Growth patterns excised tomato roots, 
440 

Leea, 213 

Lemna, 30, 458; minor, 28, 30; 
28, 

Lepidium densiflorum, 

Leptarrhena pyrofolia, 246 

LEYENDECKER, PHILIP, Fungi asso- 
ciated with internal contamination 
sun-dried Chile New Mexico, 400 

Liabum Bourgeaui, 391 

Liatris ligulistylis, 

Life-form spectra four New Jersey 
Pitch Pine communities, 169 

Lilium superbum, 

Limosella subulata, 156 

Linaria canadensis, 461 

Lindsaea reniformis, 


Linum, 398; crepitans, 109; Schiedeanum, 
391 

Liparis liliifolia, 349 

Lippia chiapensis, 391, 396; stoechadifolia, 
392 

Liquidambar, 387, 388, 389, 397, 
Styraciflua, 390, 394, 397, 398 

Liriodendron tulipifera, 

Lisianthus quichensis, 392, 397 

Listera convallarioides, 349 

Litsea glaucescens, 390 

Lobelia canbyi, 91, 364; cardinalis, 91; 
kalmii, 91; Sartorii, 391 

Lockhartia Oerstedii, 393 

Loiseleuria procumbens, 247 

Lola, 80, 

Lonicera canadensis, 461; glaucescens, 366 

Lopezia hirsuta, 392 

ASKELL: Allgemeine Pflanzenkaryo- 
logie (Review), 

ASKELL AND Doris Vegeta- 
tion prairie marsh, 

Lowy, BERNARD: new Dacrymyces, 300 

Luetkea pectinata, 247 

Lupinus, 283, 284, 285, 514; nootkatensis, 
247; perennis, 460 

Luzula arcuata, 246; parviflora, 246; spi- 
cata, 246; wahlenbergii, 246 

Lycaste virginialis, 393 

Lycopersicon esculentum, 128, 440, 445, 
447, 457; pimpinellifolium, 440, 445, 447, 
457 

Lycopodium, 456; adpressum, 364; alo- 
pecuroides, 91, 364; 245; 
vatum, 245, 393, 396; inundatum, 364; 
pithyoides, 393; selago var. appressum, 
245; Tuerckheimii, 393 

Lygodium palmatum, 

Lyonia squamulosa, 390, 396 

Lythrum acinifolium, 392 

ILDA AND WILLIAM Brown: 
vitro growth Chlamydomonas chla- 
mydogama Bold and Haematococcus plu- 
vialis Flotow Wille mixed 
tures, 218 

Macrolobium, 252 

Magnolia, 189, 211, 212 

Maianthemum canadense subsp. interius, 
21, 

spiders, 492 

Maize endosperm, Method and 
growth, 111 

virus and ricksettsial (Re- 
view), 462 

Marchantia polymorpha, 245 
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MARENGO, P.: The relation the 
ment tetrahedral symmetry the 
spore quartet Osmunda regalis, 501 

Martin, W.: Manual North Ameri- 
smut fungi (Review), 367 

STANCE: new species Eryngium 
(Umbelliferae) from South Brazil, 215 

Matricaria matricarioides, 

Mazillaria, 393; cucullata, 393; meleagris, 
393; Nagelli, 393 

Medicago, 284, 285; sativa, 

Medusandra, 213 

Melampodium longifolium, 391, 396 

Melampyrum, 194 

Melanotaenium brachiariae, 153 

Melilotus, 285; albus, 24; officinalis, 

Mentha canadensis, 22, 25, 

subsp. minus, 

Menziesia glabella, 366 

Mertensia virginica, 460 

Mesochytrium, 358, 359 

Mettler’s woods, Fire the history of, 253 

Miconia aeruginosa, 390; glaberrima, 390; 
mexicana, 390 

Microdictyon, 76, 78, 79, 80; japonicum, 
77; mutabile, 77, 

Micromyces, 356, 358, 360 

Micromycopsis, 355, 356, 357, 360, 361; 
356, 357, 358, 360; fischeri, 
356, 357, 358, 360; intermedia, 356, 357, 
358, 360; mirabilis, 356, 357, 358, 360; 
zygnaemicola, 356, 357, 358, 361 

Microstaphyla, 61, 

Microsynchytrium, 356, 357, 358, 360, 361 

Minuartia elegans, 246 

GADADHAR: Photoperiodism rice, 

Mitochondrial resistance the action 
chemical carcinogens, 114 

213 

Modiola caroliniana, 200, 201, 202, 203, 
204, 205, 206, 207, 208; multifida, 200; 
prostrata, 200 

Moehringia lateriflora, 

Monarda, 194; fistulosa, 

Monochaetum, 390 

Monotropa, 398; coccinea, 392 

Monstera acacoyaguensis, 391, 396; per- 
tusa, 393, 397 

T.: The genus (Re- 
view), 369 

Mouriri, 252 

factors living epidermal 


illuminated three dimensional 
shape studies Phleum pratense roots, 
304 

Mucor, 402; racemosus, 402 

Muhlenbergia asperifolia, 23, 

Mussaenda, 194 

Myiophagus, 354 

Myrica cerifera, 390, 394, 397; gale, 92, 
461 

Myriophyllum exalbescens, 
tum, 

Nandina, 213 

Narasimhania alismatis, 154 

NARAYANASWAMI, The structure and 
development the caryopsis some 
Indian millets, 288 

Narcissus, 123 

Narthecium, 363; americanum, 363 

Nephrodium, 501, 504, 506, 508; molle, 501 

Nephrolepis, 396; pectinata, 393 

NIELSEN, The distribution Phy- 
solinum, 176 

Nigella, 194 

Nitella, 35, 42, 44, 45, 54, 58, 123; 
nata, 36, 40, 41, 52; var. sub- 
glomerata, 42; allenii, 36, 41; annularis, 
37, 48, 50; Asagrayana, 36, 50; 
laris, 37, 48, 51; Bastinii, 36, 45; 
trachosperma, 47, 48; Blankinshipii, 39; 
californica, 36, 38, 39; capillaris, 36, 37, 
39, 45; capillata, 37, 53; capitellata, 36, 
46; cernua, 36, 44; clavata, 37, 39, 40, 
53; clavata var. inflata, 53; confervacea, 
36, 47, 48, 49; dictyosperma, 52; dila- 
tata, 36, 40, 42, 43; 36, 37, 38, 
39; furcata, 40; gelatinosa, 44; gela- 
tinosa var. gigantea, 45; glomerulifera, 
41; Gollmeriana, 41; gracilis, 36, 46, 47, 
49; hyalina, 36, 53; intermedia, 36, 46, 
49, 50; Liebergii, 36, 48; Lindheimeri, 
41; 36, 40, 42, 43, 45; mega- 
carpa, 37, 52; mexicana, 36, 37, 38; 
crocarpa, 37, 52; microcarpa var. 
ovii, 52; microcarpa var. Wrightii, 52; 
minuta, 36, 48, 49; missouriensis, 36, 39; 
montana, 39; Morongii, 37, 48, 50, 51; 
mucronata, 36, 45, 46, 51, 52; 
nata var. virgata, 46; obtusa, 36, 37; 
occidentalis, 39; 37, 45, 51, 
52; oligospira var. Wrightii, 52; opaca, 
36, 37, 39; polyglochcin, 52; praelonga, 
36, 44; pygmaea, 36, 46, 47; spanio- 
clema var. nidifica, 36, 37; stellaris, 41; 
stellaris var. subglomerata, 40, 41; stu- 
artii, 42, 43; subglomerata, 40; subspi- 
cata, 40, 41; 36, 46, 47, 49; 
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tenuissima var. compacta, 47; transilis, 
47; tranlucens, 44, 51. 

Nitelleae North America, Annotated 
key the, 

Notes, 94, 157, 257, 369, 518 

Nunatak flora the Juneau ice field, 
Alaska, 236 

Nuphar, 

Nymphaea, 30, 211; ampla, 392 

Ochrolechia frigida, 244 

393; 
393; Egertonii, 393 

Oenothera biennis, 22, 24; rosea, 392 

Oligotrichum hercynicum, 244 

Linpsay New noteworthy 
species Tremellales from the Southern 
329; Cross-karyog- 
amy and segregation 
fungus, 

Olpidium, 354, 359; trifolii, 354; viciae, 
354 

Onoclea, 501, 503, 504, 506, 507, 508; sen- 
sibilis, 501 

Ophiocordyceps caloceroides, 497 

Ophioglossum palmatum, 66; vulgatum, 365 

Ophrys aranifera, 349; muscifera, 349 

Orchis mascula, 349; pyramidalis, 349; 
sambucina, 349; spectabilis, 349 

394; peltatus, 390; Sanderi- 
anus, 390, 396; xalapensis, 390, 397 

Orthocarpus luteus, 

Orthrosanthus chimboracensis var. centro- 
americanus, 391 

Osmunda, 501, 503, 507, 508; regalis, 501, 
503, 504, 505, 506, 507, 508; regalis var. 
spectabilis, 393, 396 

Osmunda regalis, Tetrahedral symmetry 
the spore quartet of, 501 

stricta, 

nyctagineus, 22, 

Oxyria, 319; digyna, 246, 317, 320 

Oxytropis gracilis, 247 

Paeonia, 213, 368 

Palicourea mexicana, 390 

Panicum, 297, 391, 398; amarum, 92; big- 
landulare, 391; capillare, 23, 32; milia- 
ceum, 92; miliare, 296; 391 

Papaver, 212, 319; radicatum, 314, 317, 
320; Rhoeas, 109 

Paphiopedilum, 146 

Parmelia alpicola, 244; centrifuga, 244 

Parnassia fimbriata, 247 

Paspalum, 288, 296, conjugatum, 296; 
dilatatum, 288, 297; mandiocanum, 296; 
plicatulum, 153; glabrum, 
288; scrobiculatum, 288 

Paspalum scrobiculatum L., The structure 


conval- 
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and development the caryopsis in, 288 
Passiflora, 189, 194 
Paullinia, 392 
Paulownia, 461 
Pedicularus lanata, 317, 320 
Pellaea atropurpurea, 
Penicillium, 128, 131, 134; 

135, 402; lutewm, 402 
Peniophora, 331; peniophorae, 331 
Pennisetum, 296, 297; 288 
Penstemon, 514 
Pentaphylloides fruticosa, 23, 
Peperomia galioides, 393; maculosa, 393, 

397; 393, 397; quadrifolia, 

393; reflexa, 393 
Persicaria coccinea, 23; coccinea subsp. 

pratincola, 25, 28; Hartwrightii, 23, 25, 

28; Hartwrightii forma fluitans, 31, 33; 

pratincola, 
Pertusaria oculata, 244 
Petalostemum purpureum, 
Petasites frigidus, 317, 320; hyperboreus, 

248; sagittatus, 
Phaseolus, 271; lunatus, 271, 284; multi- 

florus, 271; spectabilis, 391, 397; vul- 

garis, 271, 284 
Phaseolus L., Development the 

seed coat of, 271 
Philodendron, 391; guttiferum, 391, 393, 

396 
Phleum, 305, 306, 307, 309, 311; pratense, 

304, 311 
Phleum pratense roots, Three dimensional 

studies of, 304 
Phlox subulata, 
Phoradendron aguilarii, 393, 396; annula- 

tum, 393, 397 

Photoperiodism rice, 32% 

Phragmites, 18, 19, 20, 24, 25, 27, 28; Ber- 
landieri, 33; communis, 20, 26, 27, 31; 
communis subsp. 27, 31, 33. 

Phyllanthus lathyroides, 391 

Phyllodoce granduliflora, 247 

Physalis gracilis, 392 

Physoderma, 149, 152, 153, 154; brachi- 
ariae, 153; dichanthicolum, 150, 153; 
graminis, 149, 150, 151, 152; maculare, 
154; paspali, 153 

Physoderma species from India, Some new 
interesting, 149 

Physolinum, 176; monilia, 173, 177 

Physolinum, Distribution of, 176 

Phytolacea icosandra, 392 

Fhytophthora capsici, 402 

Picea, 340; mariana, 314, 346, 461, 462; 
sitchensis, 85, 245 

Picramnia quarternaria, 391, 397 
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Pilea microphylla, 392 

Pinaropappus, 398; roseus, 391, 396 

Pine-Oak-Liquidambar forest, Floral ele- 
ments of, 387 

Pinguicula lilacina, 391, 396; moranensis, 
391 

Pinus, 394; Montezumae, 390; 
390; rigida, 169 

211 

Piqueria trinervia, 391 

Pirola asarifolia, 

Pisum, 271, 285; sativum, 

Pitch Pine communities, Life form spectra 
of, 169 

hirtella, 392; major, 24, 

Platanus, 118 

Platygloea, 332; peniophorae, 329, 331; 
peniophorae var. interna, 331 

Pleiochytrium, 358 

393; Grobyi, 
393; 393; pansamalae, 393; 
Tuerckheimii, 393 

Pluchea camphorata, 513; odorata, 390, 
394 

Poa, 32, 297; arctica, 317, 320; arctica 
subsp. longiculmis, 245; glauca, 245; 
leptocoma, 245; palustris, 20, 25; pra- 
tensis, 22, 23, 

Podagrostis thurberiana, 245 

Podocarpus, 215, 394, 512; Matudai, 391 

Podophyllum, 213 

Pogonatum alpinum, 244 

Pogonia, 363; ophioglossoides, 363 

Pohlia atropurpurea, 244; proligera, 244 

Polemonium reptans, 461 

Polygala, 392; aparinoides, 
bunda, 390; glochidiata, 392; gracillima, 
392 

Polygonatum canaliculatum, 

Polygonum achoreum, 24; aviculare, 24; 
fluitans, 33; mexicanum, 392; prolificum, 
25, 26; ramosissimum, 25, 26, 31, 

Polyphylla, 394 

393, 396; fur- 
furaceum, 393; moniliforme, 393; mon- 
tegenum, 393; plebejum, 393; plumula, 
393, 396 

Polypogon monspeliensis, 

Polyporus, 517 

Polystichum Braunii, 460; lonchitis, 245 

Polytrichum juniperinum, 244; juniperi- 
num var. alpestre, 244; norwegicum, 244; 
piliferum, 244 

Populus balsamifera, 21; Sargentii, 21; 
tremuloides, 21, 

Portulacca oleracea, 22, 


Potamogeton pectinatus, 30; Richardsonii, 
31; vaginatus, 

subsp. nana, 240, 
247; fruticosa, 91; hyparctica, 317, 320; 
monspeliensis, 20, 23, 24; nivea, 314 

W.: Arenaria patula 
Pennsylvania, 455 

Primula cuneifolia subsp. saxifragifolia, 
247; veris, 349 

Pringsheimella dioica, 354 

Proserpinaca palustris, 392, 397 

Protosiphon, 78, 

Prunus virginiana, 

Pseudoleskea oligoclada, 244 

Psidium guineense, 390; 
390 

Psilotum, 366 

Psittacanthus 393 

Psoralea argophylla, 

391; fruticeto- 
rum, 391; fruticetum, 397 

Pteridium aquilimum, 393, 396 

Pteris, 61; longifolia, 393, 396 

Puccinellia airoides, 20, 25, 

Puccinellietum, 26, 27; airoides, 26; mari- 
timae, 

459 

358, 359, 360 

Pyrrhosorus, 355 

Pythium, 459; debaryanum, 411; ultimum, 
458 

Quercus, 343, 350, 390, 394; alba, 92, 255, 


Oerstedianum, 


345; calophylla, 390; candicans, 390, 


macrocarpa, 21, 32; Muhlenbergii, 461; 
peduncularis, 390; prinus, 
morpha, 390, 397; rubra, 255, 345; sapo- 
taefolia, 390; segoviensis, 390; subfal- 
cata, 156; velutina, 255 

Rama, 

Randia aculeata, 391, 394 

Ranunculus, 189, 212, 365, 398; Cymba- 
laria, 20, 31; Cymbalaria forma hebe- 
caulis, 25; geoides, 392; nivalis, 317, 
320; pygmaeus, 246; sceleratus, 28, 31; 
sceleratus forma natans, 31; trichophyl- 
lus, 462 

Relbunium hypocarpium, 392 

Rhabditis, 411, 412, 413 

Rhacomitrium aciculare, 244; brevipes, 
244; canescens, 244; heterostichum var. 
sudeticum, 244; lanuginosum, 244; 
rium, 245 

Rhamnus alnifolia, 

mariana, 91; virginica, 

Rhipidopteris, 61, 66; flabellata, 66; foe- 
niculaceae, 66; pellata, 66; tripartita, 
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disporum, 244 

80, 

353 

Rhizopus stolonifer, 402 

Rhodochytrium, 360 

Rhododendron viscosum, 462 

Rhodora canadensis, 461 

Rhodymenia palmata, 314 

Rhus, 398; radicans, 22; terebinthifolia, 
390 

cephalantha, 364; gracilenta, 
364; intermixta, 392, 397; oligantha, 
364; capillacea, 

Ribes, 252; americanum, 

Riboflavin, thiamine, niacin and ascorbic 
acid content plants Northern 
Alaska, study of, 313 

Ricinus communis, 109 

Rickett, W.: Materials for diction- 
ary botanical II, 188; 
Notes from recent botanical literature, 
456; Notes recent botanical litera- 
ture, 251, 364; Plant genera: their na- 
ture and definition (Review), 368 

Don: Mitochondrial resistance 
the action chemical carcinogens, 114 

Roegneria 21, 22; violacea, 25, 

Rondeletia stenosiphon, 391, 397 

Rosa arkansana, 23, 32; blanda, 22, 23, 
32; canina, 157 

Rozella, 353, 354; septigena, 353 

Rozellopsis, 355 

Rubus, 252; arundelanus, 21; 
21; pedatus, 83; pubescens, 

Rudbeckia serotina, 

acetocella, 314; arctica, 321; 
cus, 318, 320; crispus, 23; fueginus, 25, 
26; triangulivalvis, 

Russelia sarmentosa, 392; verticillata, 392 

Sabattia lanceolata, 

Sabicina, 334 

Saccharomyces, 366, 460 

Saccharum officinarum, 297 

Sagina intermedia, 246 

Sagittaria angustifolia, 392, 396; cuneata, 
20, 28; latifolia, 

Salicornia rubra, 25, 

313, 314, 318, 321, 514; amygda- 
loides, 20, 21, 28; arctica, 246; bebbiana, 
92; candida, 91; crassijulis, 246; glauca 
subsp. desertorum, 246; interior, 20, 21, 
28; lucida, 21; nigra, 21; 
318, 320; polaris subsp. pseudopolaris, 
246; pulchra, 314, 318, 320, 321; 
lata, 246, 318, 320; rotundifolia, 318, 
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320; serissima, 91, 92; 

torulosa, 246 

Salsoia Kali, 

Salvia, 194, 391; lavanduloides, 391; Mo- 
cinoi, 391; rubiginosa, 390, 391; Selarea, 
157 

Sambucus, 212; pubens, 

Sanguisorba menziesii, 247 

Sanicula liberta, 392 

Sarcosperma, 213 

213 

Sarracenia purpurea, 91, 462 

Satureja xalapensis, 392 

Saurauia, 213, 391, 396; subalpina, 391 

Sauromatum guttatum, 

Sauvagesia erecta, 392 

321; bronchialis subsp. fun- 
stonii, 246; cernua, 318, 319, 320; ferru- 
ginea, 246; ferruginea var. macounii, 
247; foliolosa, 318, 320; hieracifolia, 
318, 320; oppositifolia, 247; punctata 
subsp. nelsoniana, 318, 320; punctata 
subsp. pacifica, 247; rivularis, 247 

Scaphyglottis confusa, 393 

Schisandra, 213 

Schizaea pusilla, 

Schoenoplectus, 18, 20, 29; acutus, 28, 29, 
30, 33; americanus, 27, 28; lacustris, 29; 
validus, 28, 29, 33; validus subsp. 
creber, 20, 25, 28, 

Schoepfia, 213 

Scirpus acutus, 33, 513; atrovirens, 28; 
caespitosus subsp. austriacus, 245; palu 
dosus, 25, 27; validus subsp. creber, 

Sclerolepis 

Scolochloa, 23, 24, 27, 31; festucacea, 23, 
25, 26, 27, 

Scutellaria epilobiifolia, 

Scyphostegia, 213 


stolonifera, 246; 


Sebacina, 332, 333, 334; deminuta, 338; 


epigaea, 338; fugacissima, 
338; helvelloides, 334; incrustans, 334, 
338; molybdea, 338; stratosa, 334; sub- 
lieacina, 338 

Sedum rosea subsp. 246; 
roseum, 313 

Seismosarca, 333, 334; cartilaginea, 333 
333; stratosa, 334; tormen- 
tosa, 333 

393, 396; Galeottii, 393; guate- 
malensis, 393; pallescens var. elongata, 
393 

Senecio atropurpureus, 318, 320; conges- 
tus, 25, 26; congestus subsp. tonsus, 25, 
26, 33; parasiticus, 393, 396; uspanta- 
nensis, 390, 396 

Septolpidium, 354 
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Sequoia, 155 

Sesleria, 349 

Setaria, 297; geniculata, 391, 394; italica, 
288; virides, 22, 25, 

Shattering inheritance and 
biological significance, 104 

Sibbaldia procumbens, 247 

Sida rhombifolia, 392, 394 

Siderocarpus flexicaulis, 177 

Silene acaulis, 246 

Simplocus 391 

Siphonocladales, The, 

Siphonocladus, 78, 81; tropicus, 

Sisyrinchium micranthum, 392 

Sium suave, 

SMALL, A.: Farwelliana (Review), 
515; 
manuals (Review), 517; Microtomist’s 
formulary and guide (Review), 514; 
Songbirds your garden (Review) 257; 
Trees and shrubs the southwestern 
deserts (Review), 516 

Smilacina stellata, 22; trifolia, 461 

glauca, 91, 391, 396, 397; herba- 
cea, 91; lasioneura, 22; laurifotia, 91; 
rotundifolia, 91; walteri, 

Sobralia macrantha, 392 

Solanum triflorum, 

Solidago, 156; canadensis var. 
cens, 24; latifolia, 92; var. 
arctica, 248; rigida, 24, 

crocea, 244 

Sonchus, 28; uliginosus, 22, 23, 24, 25, 

firmacola, 95, 

Sorghastrum, 340; nutans, 

Sorghum vulgare, 

Spartina alterniflora, 513; cynosuroides, 
513; patens, 513; pectinata, 

Species Cordyceps spiders, 492 

Spergularia marina, 25, 

Spermacoce glabra, 392, 396 

Sphaerophorus fragilis, 244 

Sphagnum, 461 

Sphyrospermum majus, 390, 393 

Spilanthes, 391; americana, 392; ameri- 
cana var. repens, 394; americana var. 
stolonifera, 394 

Spinach, Funnel-leaf of, 137 

Spiraea alba, 20, 

Spiranthes, 392; 392; 
364; speciosa, 393; 392, 396 

Spongomorpha, 

Sporobolus, 251 

Stachybotrys atra, 402 

Stachys palustris, 31; palustris 
losa, 25, 


Stellaria calycantha, 246; laeta, 318, 320; 
longifolia, 21; pubera, 460 

Stemphylium, 402; botryosum, 402 

Stereocaulon, 317, 320; albicans, 244; 
tryosum forma dissolutum, 
loides, 244; paschale, 244; paschaie 
alpinum, 244 

Stereum, 435; affine, 435; aurantiacum, 
424, 426, 427, 428, 429, 431, 439; cyphel- 
loides, 424, 426, 429, 431, 439; decolo- 
rans, 436; 422, 424, 427, 
429, 431, 439; elegans, 424, 425, 431, 
437; 437, 438, 439; hydro- 
phorum, 424, 429, 434, 435, 439; nitidu- 
lum, 436, 437; pergamenum, 425, 431, 
436, 437; pusiolum, 424, 429, 431, 432, 
433, 434, 439; radicans, 424, 429, 431, 
432, 433, 434, 439; Ravenelii, 423, 425, 
431, 434, 436, 437; 425, 
431, 435; tomentipes, 437 

Stereums, Some tropical 
tate, 422 

STERLING, CLARENCE, Development the 
seed coat (Phaseolus luna- 
tus L.), 271 

for intercellular spaces, 234 

STERNHEIMER, ELIZABETH Method 
culture growth maize endo- 
sperm vitro, 111 

Stevia, 398; elongata, 391 

Streptomyces scabies, 98, 99, 101, 102 

Streptomyces scabies, Studies on, 

156 

Suaeda depressa, 25, 

Symphorema, 213 

occidentalis, 22, 

Symplocus 394 

Synchytrium, 199, 208, 353, 354, 355, 356, 
357, 358, 359, 360, 361; anemones, 205; 
australe, 200; endobioticum, 353, 354, 
359; fulgens, 354, 357, 359; langloisii, 
200; longispinosum, 356; modioliensis, 
199, 200, 202, 208; ovale, 357, 358, 361; 
potentillae, 207; 353; 
356 

Sunchytrium modioliensis, Galls of, 199 

Synchytrium, Possible relationships and 
phylogeny of, 353 

Syngonium podophyllum, 391 

Tamus communis, 157 

Taraxacum, 24; kamtchaticum, 248 

Taxus, 512 

Tectaria, 396; heracleifolia, 393, 396 

Temperature effects upon the rate nu- 
division the root tips Tril- 
lium sessile L., 414 
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Teramnus labialis, 391, 397 
118, 120, 121, 122, 213; 
sinense, 121 
Tetracentronites hartzii, 121 
213 
Tetrazolium chloride, preliminary study 
the staining plant cells by, 127 
Teucrium occidentale, 25, 
Thalictrum dasycarpum, 21; Turnerii, 
Thamnolia vermicularis, 244 
Thelephora, 434; elegans, 437, 438, 439 
Thelypteris, 368 
Some new interesting Physoderma spe- 
cies from India, 149 
arvense, 24, 
Tilia, 194; americana, 
Tillandsia, 396; Butzii, 393; caput-medu- 
sae, 393; multicaulis, 393; punctulata, 
393; Standleyi, 393; Vincentina, 393; 
violacea, 393 
Tiniaria Convolvulus, 23, 
363; racemosa, 363 
Tolypella, 35, 38, 42, 54; 55, 
58, 59; comosa, 55, 56; 57; 
glomerata, 55, 56; glomerata var. ab- 
breviata, 55, 56, 57; hispanica, 54; in- 
tertexta, 55, 56, 58, 59; intricata, 55, 58, 
59, 60; longicoma, 54, 55; nidifica, 56, 
58; 55, 57; stipitata, 55, 
Tomato roots, Growth patterns excised, 
440 
roots, Growth the main apices 
excised, 447 
Torreya, 87, 155, 251, 363, 455, 513 
Torrubiella, 495 
Tradescantia, 129, 130, 132; gigantea, 128, 
130 
Tragopogon, 460 
Tremella encephala, 338; pululahuana, 333 
Tremellales from the Southern Appala- 
chians, New noteworthy species, 329 
Trentepohlia, 177; monilia, 176; monilia 
forma hyalina, 176, 177; moniliformis, 
176 
Trichoderma lignorum, 402 
Trichomanes, 368, 393, 396 
Trichophorum caespitosum, 
Trichopilia tortilis, 393 
Trientalis europea subsp. arctica, 247 
Trifolium, 285; repens, 
Triglochin maritimum, 25, 
Trigonella, 285 
Trillium, 68, 69, 72, 73, 74; Catesbaei, 68, 
69, 71, 72, 73, 74; cernuum, 21, 68, 69, 
71, 72, 73, 74, 460; decwmbens, 72, 73, 
74; erectum, 69, 71, 72, 73, 74, 75; 
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flexipes, 68, 69, 71, 72, 73, 74; grandi- 
florum, 68, 69, 71, 72, 73, 74; Hugeri, 
68, 69, 71, 72, 73, 74; 72, 
74; ludovicionum, 68, 69, 71, 72, 73, 74; 
luteum, 72, 74; nivale, 68, 69, 71, 72, 73, 
74; recurvatum, 71, 72, 74; sessile, 71, 
72, 74, 414, 415, 420, 421; 
71, 72, 74; undulatum, 68, 69, 71, 72, 73, 
74, 75, 461; Vaseyi, 68, 69, 71, 72, 73. 
Trillium, further study the chromo- 
some morphology some species of, 
Trillium sessile, Temperature effects upon 
the rate nuclear division root tips 
of, 414 
Trimenia, 213 
Triplasis purpurea, 
Tripogandra elongata, 391 
Tripsacum dactyloides, 
Tripterygium 370 
Trisetum spicatum, 245 
Triticum repens var. dasystachyum, 
Triumfetta grandiflora, 391 
118, 120, 121, 122; araili- 
oides, 121 
Trochodendroxylon, 118, 121, 122; 
118, 119, 122 
Trochodendroxylon Beckii Gen. Sp. 
Nov. from the tertiary Oregon, 118 
American stipitate Stereums, 422 
Tsuga mertensiana, 
Tulasnella, 335, 338; pruinosa, 331, 335, 
338 
TULECKE, WALTER R.: Preservation and 
germination the Ginkgo 
under sterile conditions, 509 
Typha, 18, 29, 252; angustifolia, 29; lati- 
folia, 28, 29; latifolia forma ambigua, 
americana, 21, 297 
Umbilicaria arctica, 244; hyperborea, 244; 
proboscidea, 244 
Ursinus, 252 
Urtica gracilis, 22, 23, 25, 28, 
Utricularia, 30; gibba, 156; vulgaris subsp. 
macrorhiza, 
Utriculata subulata, 392 
Vaccinium, 212; caespitosum, 83, 247; con- 
fertum, 390, 397; corymbosum, 462; 
ginosum, 83, 247; vitis-idaea subsp. 
minus, 318, 320 
Vahlodea atropurpurea subsp. paramushi- 
rensis, 245 
scandens Candolleana, 392 
Valonia, 76, 78, 79; trabeculata, 77; utri- 
cularis, 82; ventricosa, 
Valsa leucostomoides, 459 
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Vegetation prairie marsh, 

Veronica scutellata, 25; wormskioldii var. 
nutans, 247 

Viburnum 390; Rafinesqui- 
anum, 461 

Vicia, 285 

Viola adunca, 514; canadensis, 21; bellidi- 
folia, 514; rugulosa, 21, 

Vitis tiliifolia, 392 

Vriesia, 391 

unique leaf structure, 

Waldsteinia fragarioides, 

Wallacea, 213 

WELDEN, L.: Some tropical Amer- 
stipitate Stereums, 422 

WHITAKER, THOMAS AND GILBERT 
Shattering lettuce—Its 
inheritance and biological significance, 
104 

Frep B.: The origin and de- 
velopment the diaphragm the base 
the internode Ephedra coryi, 123 

Wimmeria concolor, 390, 396 

Wintera, 213 


TORREY 


BOTANICAL CLUB 


onomy—Seven meditations, 

Woronina, 353, 355; glomerata, 355; poly- 
353, 355 

Woroninella, 358, 359 

491; texanum, 489, 491 

Xanthisma texanum, Cytology of, 489 

Xanthium, 458; 

Xanthophyllum, 213 

americanum, fagara, 177 

Xylosma 390, 397 

Xyris caroliniana, 91; congdoni, 91; fim- 
briata, 91, 364; Jupicae, 392; torta, 

Zannichellia 

Zea, 123, 297; mays, 128, 297 

Zephyranthes, 141. 142; brazosensis, 141, 
142, 144, 145, 147; 141, 
142, 143, 144, 145, 146, 147; grandiflora, 
141, 142, 143, 146; longifolia, 141, 142, 
143, 144, 146, 147; Traubii, 141, 142, 
143, 146 

Zerna, 22; inermis, 23; purgans, 

Zinowiewia, 394; densiflora, 390 

Zizia aurea, 

Zygadenus elegans, 
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The Torrey Botanical Club 
announces the forthcoming appearance 


MEMOIRS THE 
TORREY BOTANICAL CLUB 


Volume Number 


STUDIES 


CALIFORNIA MOSSES 


William Steere, Lewis Anderson and 
Virginia Bryan 


Price $2.00 


This issue, the final number Volume the MEMOIRS, 
will available August, 1954. 


The other numbers Volume follows: 


Vol. 20, No. 1—Middleton, John T.—The taxonomy, host range and 
geographic distribution the genus Pythium. 1943. $2.00 


Vol. 20, No. 2—Lowry, Robert J.—A cytotaxonomic study the 
genus Mnium. 1948. $1.50 


Vol. 20, No. 3—Stout, Arlow B.—Reproduction Petunia. 1952. 
$3.50 


Address orders and inquiries 


Dr. Gily Bard 


Hunter College 
New York 21, 
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NOW USE OVER 115 

UNIVERSITIES, BOTANICAL 

GARDENS, NATIONAL 
PARKS, ETC. 


since their introduction! 


SPECIFICATIONS 


STANDARD HERBARIUM 
841/,” High, Wide, 
18-25/32” Deep 


JUNIOR MODEL HERBARIUM 
Lane Herbarium Case 40” High, Wide, 


The Accepted Stand- 18-25/32” Deep 
ard for general use 


LANE HERBARIUM CASES 


New York Botanical Gardens State College Washington Grand Canyon National Park 
Abilene Christian College Tulane University Olympic National Park 
College Texes University Arizona Glacier National Park 
Duquesne University University College 
Florida State University University Catholic University Washington 
Georgia Teachers College University Massachusetts Carleton College 
Polytechnic Institute University Emory University 
Oklahoma Agricultural University Texas Oregon State College 
Mechanical College University Wisconsin Riverside Municipal Museum 
University Washington University Rutgers University 
Yale University 


? 
: 
A 


THESE OUTSTANDING 
FEATURES: 


and Insect 


JUNIOR 


Three-Point Compression 
Type Locking Mechanism 


HERBARIUM 


Right Left Doors 
Double-Wall All-Steel 


IDEAL FOR Construction 
SUPPLEMENTAL USE, 
WORK TABLE, 
UNDER WINDOWS, 
SMALL 
COLLECTIONS, 
STUDENTS, ETC. 


WORK TABLE THE LABORA- 
TORY WITH LINOLEUM COVERED 
WORKING TOP. 


Lane 
Herbarium Case 


ALL LANE HERBARIUM CASES ARE DELIVERED 
COMPLETELY ASSEMBLED AND READY FOR USE. 


WRITE FOR COMPLETE DETAILS. 
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The Torrey Botanical Club 
announces the forthcoming publication 


(1870-1948) 


Compiled Dr. Rickett the 
New York Botanicai Garden 

This index will available the winter 1954. includes alpha- 
betical list contributors, with the titles their works, and subject index 
about 300,000 entries. Special type used indicate new names and 
combinations and distinguish places casual mention and listing 
synonymy. 

The Bulletin the Torrey Botanical Club the oldest botanical journal 
the United States. index its first seventy-five volumes, volumes 


which covered period great growth botanical science, should prove 
valuable tool for the researcher and teacher. 


CALL FOR BACK NUMBERS 
the 
Bulletin 
TORREY BOTANICAL CLUB 


Our stocks the following numbers are very low, and are completely 
out few them: 
Vol. (1940), No. 
Vol. (1944), Nos. 
Vol. (1949), No. 

The war has the demand for back numbers. any members 


the Club are willing part with some their back numbers the Business 
Manager will very glad receive them. 


Please write to: 


DR. GILY BARD 
Hunter College 
New York 21, 
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Instructions for Contributors 


Contributions will only from members the Torrey 
Botanical Club. 

Manuscript should typed double-spaced one side standard 
paper. line characters used and lines the page, the 
number printed pages (exclusive illustrations and bibliography) 
will about half the number typed pages. The may 
papers printed pages length. Preference will given 
shorter papers. Illustrations tables and graphs) should not 
articles may asked pay for the excess. 

and photographs should mounted stiff cardboard 
and the desired reduction plainly Figures should 
planned that after reduction they will the entire width 
page and any portion the height (74 inches). 
should the shorter dimension the page. best 
combine into the smallest possible number groups. The 
editor accept loose figures figures mounted leave 
large spaces the printed page. The thickness lines and 
dots must planned with the desired reduction mind; still 
more important calculate the requisite spaces between lines and dots. 

Figures should numbered consecutively. Plates are not 
unless methods necessitate them. Legends for should 
typewritten and included with the manuscript affixed the fig- 
ures). All legends for one group figures shculd form single para- 
graph. magnifications are stated, they should the reduced 
figures. 

style recent usage the Bulletin should followed. This applies 
punctuation, capitalization, use italic, designation new species 
and combinations, citation specimens and synonyms, and reference 
literature and illustrations, References literature are made 
date. Time and errors will saved the usage and 
the Index American Botanical Literature are acopted. The title 
the paper should short consistent with clarity. Primary 
divisions may indicated centered headings, subdivisions 
italicized captions the margin. brief notes, every paper 
should conclude with numbered paragraphs. The institu- 
other address the author should appear beneath the 
summary. 


may order reprints their articles when they return 
galley-proof the editor. schedule charges sent with the proof, 
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FINE MICROSCOPE SLIDES 


DISCRIMINATING 


TRIARCH stress beauty well utility, 
and their freedom from artifacts aids student 
com 

GOOD SLIDES cannot produced cheaply, yet 
TRIARCH slides are moderately priced, and the 


catalog price includes all delivery costs any 
address the States. 


oll 


TRIARCH gives you accuracy and dependability, 
with rapid service. 


CATALOG NO, 10, with new 
full-page photomicrographs, now being dis- 
tributed. Both plant and animal slides are listed. 


GEO. CONANT 


RIPON, WISCONSIN 
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